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INTRODUCTION. 

The  difTerent  topics  arising  out  of  a  consideration  of  the 
various  sea  fishes  which  are  found  in  the  waters  of  the 
coasts  of  Great  Britain  and  Ireland  will  be  found  treated  of 
more  or  less  fully  according  to  their  interest  and  import- 
ance, under  the  respective  headings  relating  to  the  various 
species  of  food  fishes  which  have  a  commercial  value.  It  is 
obvious  that  in  a  subject  embracing  a  variety  of  considera- 
tions, such  as  pertain  to  their  natural  history,  food,  habits, 
and  localities  of  fishes,  each  fish  requires  a  separate  notice. 

It  seems  desirable,  however,  in  this  introductory  part  of 
the  subject  to  say  a  few  words  on  the  general  questions  in 
a  more  consecutive  manner,  and  to  place  before  the  reader 
such  points  in  the  Natural  History  of  our  Commercial  Sea 
Fishes  as  may  seem  to  the  writer  of  this  essay  to  be  most 
desirable  to  bring  forward. 

We  may  approach  the  subject  by  dividing  it  into  the 
two  following  heads : — 

1.  Fish  as  a  class  of  vertebrate  animals. 

2.  Sea  fishes  in  their  relation  to  man. 

B  2 
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Interesting  questions  naturally  arise  in  connection  with 
these  two  heads,  some  of  the  most  important  of  which 
will  be  discussed 

I.  With  respect  to  the  first  head  it  is  evident  that  there 
are  various  zoological  questions  of  importance  wliich  bear 
directly  or  indirectly  upon  the  second.  To  some  of  these 
zoological  questions  prominent  attention  is  given  ;  even  ap- 
parently remote  causes  may  produce  important  direct  effects. 

On  the  first  general  division,  fish  as  a  class  of  vertebrate 
animals,  it  will  not  be  necessary  to  say  very  much. 

Form  of  body, — The  form  of  the  body  is  subject  to  great 
variety,  to  a  greater  extent  than  occurs  in  other  classes  of 
vertebrates  ;  it  may  be  nearly  globose,  or  elongated,  or 
wedge-shaped,  or  compressed,  or  vertically  depressed,  as  in 
the  tetrodon,  eel,  mackerel,  dorey,  sole  and  skate,  respec- 
tively. One  of  the  most  common  forms  is  that  of  a  simple 
equally  formed  wedge,  compressed  or  slightly  rounded, 
well  fitted  for  cleaving  the  water,  of  which  the  mackerel 
is  one  of  the  most  familiar  instances,  a  fish,  as  Yarrcll  has 
well  observed,  which  exhibits  the  highest  degree  of  ele- 
gance in  shape,  and  when  recently  taken  from  the  water 
so  rich  and  so  varied  in  colour  as  to  be  fairly  entitled  to 
be  considered  one  of  the  most  beautiful  among  British 
fishes.  The  form  of  the  body  must  always  be  noticed,  as 
of  course  much  relating  to  the  habits  and  modes  of 
life  depend  upon  it  Similarity  of  form,  though  frequent 
in  the  same  group  of  fishes^  by  no  means  indicates,  as 
Dr.  Gunther  remarks,  natural  afiRnity. 

tScalis. — ^The  body  is  usually  covered  with  scales,  but 
some  fish  are  destitute  of  them  ;  or  it  is  provided  with  scales 
of  various  forms  and  sizes  ;  the  head  and  fins  suxr  generally 
destitute  of  scales  to  any  extent.  As  the  forms  of  scales  are 
generally  taken  into  account  in  the  description  of  a  fish,  it 
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will  be  well  briefly  to  mention  them.  Scales  are  cycloid 
(icvkXo^j  **  a  circle  *')  when  they  have  an  entire  not  denticu- 
lated posterior  margin  and  a  concentric  striation.  Scales 
are  called  ctenoid  (irrew)?,  gen.  c.  of  KTel<^,  *'  a  comb ") 
when  they  have  spinous  teeth  on  the  posterior  edges  of 
their  layers,  of  which  there  are  various  forms.  Ganoid 
scales  (ydvo%  *' brightness/*  **  polish")  are  hard  and  bony, 
and  covered  with  a  layer  of  enamel,  "rhombic  or  quad- 
rangular, rarely  rounded  and  imbricate,  arranged  in  oblique 
rows,  those  of  one  row  being  linked  together  by  an  arti- 
culary  process.'*  This  kind  of  scale  occurs  only  among 
recent  fishes  (common  in  fossil),  in  the  genera  Lepidosteus 
and  Polypterus ;  not  represented  in  the  British  fauna. 

In  some  fishes,  as  in  sharks  and  other  kinds,  there  are  no 
fine  scales,  but  bony  papillae  of  the  skin  (shagreen).  This 
form  was  called  placoid  (7r\af,  ^XaKoq  ''  a  flat  plate  '*),  a  word 
which  expresses  only  one  form  of  papilla,  and  which  had 
better  become  obsolete. 

Lateral  line. — In  the  description  of  the  various  fishes 
which  have  come  under  our  consideration,  mention  is  fre- 
quently made  of  the  lateral  line  ;  this  line  runs  along  each 
side  of  the  fish's  body  in  the  osseous  kinds  ;  it  consists  of 
a  series  of  scales,  each  of  which  has  a  perforating  duct  at 
its  base,  and  an  outer  opening,  either  simple  or  branched. 
These  ducts  are  usually  filled  with  mucus  which  serves  to 
lubricate  the  whole  body  of  the  fish  and  to  expedite  its 
movements  through  the  water.  "  The  scales,  their  structure, 
number,  and  arrangement,  are  an  important  character  for 
the  determination  of  fishes  ;  in  most  scaly  fishes  they  are 
arranged  in  oblique  transverse  series  ;  and  as  the  number 
of  scales  in  the  lateral  line  generally  corresponds  to  the 
number  of  transverse  series,  it  is  usual  to  count  the  scales 
in   that   line.      To  ascertain   the  number  of  longitudinal 
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series  of  scales,  the  scales  are  counted  in  one  of  the 
transverse  series,  generally  in  that  running  from  the  com- 
mencement of  the  dorsal  fin,  or  the  middle  of  the  back  to  the 
lateral  line,  and  from  the  lateral  line  down  to  the  vent  or 
ventral  fin,  or  middle  of  the  abdomen/'  (Giinther,  *  Study 
of  Fishes/  p.  49.) 

Fins. — These  important  organs  are  divided  into  vertical 
or  unpaired^  and  horizontal  or  paired i  any  of  them  may 
be  present  or  absent ;  they  furnish  guides  for  distinguishing 
orders,  families  and  genera,  in  determining  the  affinities 
of  fishes.  The  fin-membranes  are  usually  supported  by 
slender  bony  processes  called  rays ;  they  may  be  either 
simple,  spinous,  simple  articulated  soft,  or  branched  soft  rays* 

The  names  of  the  different  fins  are  derived  from  the  part 
of  the  body  to  which  they  are  attached  ;  thus  we  have  the 
dorsal*  pectoral,  ventral,  anal,  and  caudal,  all  of  which  so  far 
speak  for  themselves.  The  character  of  the  dorsal  fin  has 
served  to  form  the  two  large  types  of  Acanthopttrygian^ 
*•  spiny-rayed,"  an  d  Malacoptirygian^ "  soft-rayed  "  fishes.  In 
the  former  some  of  the  rays  arc  simple  and  without  trans- 
verse joints,  and  can  be  depressed  or  erected  at  the  will  of 
the  fish  ;  in  the  latter  all  the  rays  are  jointed.  The  ventral 
fins  are  homologous  with  the  hinder  limbs  in  other  animals ; 
their  situation  on  the  abdominal  surface  varies  according 
to  the  different  groups  ;  if  they  are  situated  behind  the 
pectorals,  they  are  said  to  be  abdominal ;  if  below  them, 
t&oradc;  if  in  front  of  them,  they  are  said  to  he  jugular.  In 
some  fishes,  as  in  the  Gobies,  these  ventral  fins  form  by 
their  coalescence  a  kind  of  suctorial  disc  The  numbers  of 
the  spines  and  rays,  especially  in  the  ventrals,  are  of  great 
importance  fur  the  determination  of  the  species ;  according 
to  their  number  in  the  ventral  fins  ''  the  Acanthoptcrygian 
affinities  of  a  fish  can  nearly  always  be  determined/* 
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The  chief  organ  of  motion  in  fishes  is  the  tail  with  the 
caudal  fin  ;  this  can  readily  be  observed  while  watching  the 
motions  of  fishes  in  an  aquarium.    The  function  of  the 
pectoral  fins  serves  more  for  steering-  and  balancing  than 
for  propelling  in  most  fishes ;  nevertheless  in  some  fishes 
the  tail  is  not  the  chief  propelling  power,  as  in  the  fifteen- 
spined  stickleback,  whose  rapid  short  darts  through  the 
water  are  caused  by  the  quick  movements  of  the  pectoral 
fins,  the  action  of  which  either  in  propelling  or  steering  or 
reversing  motions  is  beautiful  to  behold     If  the  fins  of  a 
fish  be  cut  off,  and  it  be  returned  to  the  water,  it  will  float 
with  the  belly  upwards,  showing  that  the  chief  function  of 
the  paired  fins  is  to  balance  the  fish  in  the  water. 

The  gill-cavers  or  operculcu — The  operculum  often  aflfords 
important  external  characters.  It  consists  of  four  parts  in 
most  fishes,  viz.  (i)  the  pre-operculum,  (2)  the  operculum, 
(3)  the  sub-operculum,  and  (4)  the  inter-operculum.  All 
these  bones,  the  forms  of  which  may  be  readily  seen  in  any 
boiled  fish  when  they  separate,  are  more  or  less  lamellar,  and 
cover  the  cavity  containing  the  gills  of  the  fish,  hence  they  are 
collectively  called  opercles  or  gill-covers.  (Plate  I.  Fig.  2.) 
GUI-opening  is  the  slit  behind  or  below  the  head,  by 
means  of  which  the  water  taken  into  the  mouth  for  the 
purpose  of  respiration  is  again  expelled.  The  form  and 
structure  of  the  gill-cover  vary. 

Branchiostegals, — ^Below  the  gill-cover  is  a  membranous 
part  supported  by  one  or  many  bony  rays  ;  these  are  called 
the  branchiostegals ;  the  bony  supports  are  known  as  the 
branchiostegal  rays  and  in  the  description  of  a  fish  it  is  usual 
to  count  the  number  of  rays.  (Plate  1.  Fig.  2.)  In  the  rays 
and  sharks  the  passages  for  the  exit  of  the  respired  water  are 
difierent  from  those  of  bony  fishes  ;  they  consist  of  fine  slits 
situated  on  the  sides  of  the  head  in  the  sharks,  dog-fish,  &c.> 
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and  on  the  under  side  of  the  head  in  the  rays  or  skates  ;  other 
differences  or  modifications  need  not  be  mentioned  here, 

GUIs  or  branchuB. — These  organs,  whose  function  is  that 
of  respiration,  '*  consist  essentially  of  folds  of  the  mucous 
membrane  of  the  gill-cavity  in  which  the  capillary  vessels 
are  distributed  In  all  adult  fishes  the  gills  are  lodged 
in  a  cavity."  In  most  bony  fishes  there  are  four  complete 
gills  supported  on  branchial  arches,  but  frequently  "the 
fourth  arch  is  provided  with  a  uniserial  gill  only,  or  is  even 
entirely  gill-less."  On  the  concave  side  of  these  branchial 
arches  in  most  bony  fishes  there  is  to  be  seen  a  scries  of 
stiff  filaments,  or  homy  protuberances  of  various  forms, 
c^XnA  gill-rakers,     (Plate  IL  Fig.  3,) 

Gill-rakers. — When  well  developed,  as  in  the  herring,  shad 
and  other  fishes,  their  function  is  subservient  to  a  means 
of  catching  any  particles  which  the  water  received  into 
the  mouth  brings  with  it  Herrings  use  their  gill-rakers  in 
collecting  the  small  crustacean  food  from  the  water,  and 
when  a  suflUcient  quantity  is  obtained  the  lot  is  swallowed. 
In  many  fishes  these  gill-rakers  can  have  no  sieve-like 
function  of  any  kind,  as  they  consist  of  mere  rough  tubercles, 
as  in  the  perch. 

Pseudo-hranchim. — In  the  description  of  the  fishes  in  this 
essay  mention  is  made  of  the  presence  or  absence  of 
psiudo'branchim.  **They  are  the  remains  of  an  anterior 
gill  which  had  respiratory  functions  during  the  embryonic 
life  of  the  individuals.  By  a  change  in  the  circulatory 
system  these  organs  have  lost  those  functions,  and  appear 
in  the  adult  fish  as  ntia  mirabilia,  as  they  receive  oxygcniscd 
blood,  which  after  having  passed  through  their  capillary 
system  is  carried  to  other  parts  of  the  head  "  (Giinthcr), 

Connected  with  the  respiratory  organs  of  fishes  are 
questions  which  have  a  practical  importance  b  the  matter 
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of  safely  conveying  living  fish  any  distance,  from  one 
locality  to  another.  Some  fishes  can  endure  for  a  long 
time  out  of  water ;  others  die  soon  after  they  are  removed 
from  it.  "  When  fishes  confined  in  a  limited  quantity  of 
water,"  as  Yarrell  well  observes,  "are  prevented  by  any 
mechanical  contrivance  from  taking  in  atmospheric  air  at 
the  surface,  they  die  much  sooner  than  others  that  are 
permitted  to  do  so.  The  consumption  of  oxygen  is,  however, 
small,  and  the  temperature  of  the  body  of  fishes  that  swim 
near  the  bottom,  and  are  known  to  possess  but  a  low  degree 
of  respiration,  is  seldom  more  than  two  or  three  degrees 
higher  than  the  temperature  of  the  water  at  its  surface. 
Dr.  John  Davy,  however,  in  a  paper  read  before  the  Royal 
Society  of  London  in  1835,  on  the  temperature  of  some 
fishes  allied  to  the  mackerel,  all  of  which  are  surface 
swimmers  with  a  high  degree  of  respiration,  observed  that 
the  bonito  had  a  temperature  of  90  degrees  of  Fahr.  when 
the  surrounding  medium  was  80°  5',  and  that  it  therefore 
constituted  an  exception  to  the  generally  received  rule, 
that  fishes  are  universally  cold  blooded.  Physiologists  have 
shown  that  the  quantity  of  respiration  is  inversely  as  the 
degree  of  muscular  irritability.  It  may  be  considered  a 
law  that  those  fish  which  swim  near  the  surface  of  the  water 
have  ahigh  standard  of  respiration,  great  necessity  for  oxygen, 
die  soon,  almost  immediately  when  taken  out  of  the  water 
[but  see  under  Herring],  and  have  flesh  prone  to  rapid  de- 
composition. Mackerel,  salmon,  trout,  herrings  are  examples. 
On  the  contrary,  those  fish  that  live  near  the  bottom  of  the 
water  have  a  low  standard  of  respiration,  a  high  degree  of 
muscular  irritability,  and  less  necessity  for  oxygen ;  they 
sustain  life  long  after  they  are  taken  out  of  the  water,  and  their 
flesh  remains  good  for  several  days  ;  carp,  tench,  eel,  skate 
and  all  the  flat  fish  may  be  quoted  "  ('  British  Fishes,'  Introd 
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p.  xv).  With  regard  to  tenacity  of  life  or  the  power  of 
adapting  themselves  to  conditions  different  from  their 
usual  ones,  or  their  ability  to  endure  heat  or  cold,  fishes 
differ  considerably.  Whereas  several  freshwater  fishes  are 
readily  acclimatised,  sea  fishes  as  a  rule  are  very  sensitive 
to  changes  in  the  temperature  and  will  seldom  bear  trans- 
portation from  one  climate  to  another.  Sudden  removals 
from  salt  water  to  fresh,  or  vke  versa^  do  not  affect 
some  fishes  in  the  smallest  degree.  I  have  taken  a  stickle- 
back out  of  a  fresh  ditch  and  placed  it  immediately  into  an 
aquarium  of  salt  water,  and  beyond  a  little  difficulty  in 
accommodating  itself  to  the  different  density  of  the  salt  water 
the  fish  seemed  perfectly  happy. 

E^es, — The  eyes  of  fishes  are,  generally  speaking,  of 
considerable  size  compared  with  other  vertebrates  ;  the 
crystalline  lens  is  spherical  and  wxll  adapted  for  vision 
at  short  or  moderate  distances.  The  sight  is  eminently 
acute  in  most  fishes  that  do  not  live  at  great  depths* 
-Every  angler  knows  how  rapidly  the  trout  darts  away 
when  a  moving  object  shows  itself,  and  trawlers  and  drift- 
net  fishermen  know  well  that  their  chances  of  taking  a 
quantity  of  fish  when  the  water  is  clear  are  much  less  than 
when  it  is  muddy.  The  position  of  the  eyes  on  the  head 
varies  m  various  fishes.  Generally  they  are  placed  on  the 
flattened  side  of  the  head,  they  are  then  said  to  be  lateral; 
in  some  fishes  they  have  an  upward  aspect,  as  in  the  weavers, 
and  the  Urancscopus  ("  heaven  gazer  **) ;  in  a  few  they  have 
a  downward  aspect  In  the  flat  fishes  {PUuronectidm)  both 
^es  are  on  the  same  side  of  the  head  in  the  adult ;  the  same 

the  case  in  the  rays,  &c.  The  researches  connected  with 
the  CAatlinfftr  Expedition  have  brought  to  light  several 
kinds  of  sea  fishes  which  live  at  enormous  depths  where  no 
tight  can  penetrate ;  in  such  the  cyet  are  wantingt  or  rudimcn- 
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tary,  as  in  the  case  of  certain  fish  which  inhabit  dark  caves  ; 
if,  however,  the  fishes  live  at  depths  not  entirely  shut  off 
firom  the  ligh^  then  the  visual  organ  is  of  extraordinary 
size,  so  as  to  catch  the  few  faint  rays  of  light  that  may 
reach  those  depths ;  or  large  eyes  may  bespeak  nocturnal 
habits.  Some  fishes  which  possess  both  eyes  on  the  upper 
dde  of  the  head  can  raise  or  depress  them  at  will  A  long 
period  of  domestication  may  result  in  the  alteration  of  form 
of  a  fish's  eyes  ;  thus  we  have  a  monstrous  variety  of  the 
gold  fish  {Cjprinus  auratus\  with  large  protruding  eyes 
and  trilobed  tail-fin  ;  sometimes  to  be  seen  in  our  aquaria, 
and  called  *  telescope  fish."  But  the  most  curious,  and 
interesting,  perhaps,  in  this  respect  are  the  Pleuronectida. 
The  whole  subject  of  the  development  of  certain  of  the 
flat  fishes,  as  the  flounder,  has  been  most  elaborately  and 
carefully  worked  out  a  few  years  ago  (1878)  by  Alexander 
Agassiz,  and  his  researches  on  the  "  Development  of  the 
Flounder  "  are  full  of  most  instructive  matter.* 

Eyes  of  flat  fishes. — ^The  development  of  the  flat  fishes 
{PUuranectida)  is  certainly  one  of  the  most  curious 
phenomena  among  the  whole  class  of  Pisces.  The  adults, 
as  is  well  known,  rest  on  one  or  other  of  their  sides,  sometimes 
on  the  right,  as  in  the  turbot  {Rlwmbus\  flounder  (Pleura- 
nectes)  ;  sometimes  on  the  left,  as  in  the  holibut  {Hippoglossos) 
and  sole  {Solea),  They  cannot  retain  their  bodies  in  a  verti- 
cal position  like  other  fishes.  That  side  which  is  turned 
towards  the  bottom  is  nearly  always  colourless ;  the  upper 
side  is  coloured.  Both  eyes  are  always  on  the  coloured  side 
in  all  normal  specimens ;  but  in  Xht  young  stage  of  these  flat 
fishes  the  eyes  are  arranged  symmetrically,  one  on  each  side 

*  "  On  the  Young  Stages  of  Osseous  Fishes."  ii.  Development  of 
the  Flounders.  Proceedings  of  the  American  Academy  of  Aits  and 
Sciences,  with  8  plates.    Cambridge,  June,  1878. 
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of  the  head,  and  they  swim  vertically  like  other  fishes. 
The  young  flounder  has  been  made  the  special  subject 
of  investigation  by  Dr.  Alexander  Agassiz  and  other 
naturalbts  before  him.  Agassiz  has  a  very  valuable 
paper  "On  the  Young  Stages  of  Osseous  Fishes  and  the 
Development  of  the  Flounder/'  in  the  Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  vol  xiv.  8  plates. 
Cambridge,  U.Sm  1878.  It  appears  that  the  young  flounder 
— and  what  is  true  of  the  flounder  is  most  probably  true 
of  the  Pkuronectidm  in  general — after  its  escape  from  the 
egg  presents  no  special  points  of  difference  from  the 
embryoes  of  other  bony  fishes  in  a  similar  stage  of  growth. 
Not  till  the  young  flounders  are  -J-  of  an  inch  in  length 
can  the  first  slight  difference  in  the  position  of  the  two 
eyes,  when  seen  from  above»  be  perceived,  the  left  being 
somewhat  in  advance  of  the  other.  Both  sides  are  then 
coloured,  and,  like  other  bony  fishes,  exhibit  in  their  young 
state  an  extraordinary  development  of  the  chromatophorcs 
or  pigment  cells.  Eventually  they  lie  Aowxv  on  the  left 
side,  the  colour  vanishes  and  the  under  surface  is  white. 
But  it  appears  that  for  some  time  after  they  have  assumed 
the  characters  of  the  adult  they  frequently  swim  vertically, 
"  All  swim  near  the  surface  when  they  come  to  feed  while 
the  water  is  smooth,  about  10  o'clock  in  the  morning,  on 
bright  sunny  days,  when  they  devour  swarms  of  the  embryo 
crustaceans."  When  disturbed  they  sink  into  deeper  water, 
"  Only  when  the  young  fishes  are  old  enough  to  be  recognised 
as  the  young  of  their  tribes  do  they  venture  to  join  them  in 
their  ordinar>^  haunts."  One  of  the  eyes,  that  on  the  resting 
side,  has  actually  made  a  passage  from  one  side  of  the 
bead  to  the  other  ;  either  the  eye  has,  independently  of  the 
surrounding  organs,  pushed  its  way  through  the  soft 
Yielding  cartilaginous  boncs^  or  the  whole  of  the  under  side 
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of  the  fore-part  of  the  head  has  accompanied  the  eye  in  its 
migration.  To  what  singular  operating  cause  can  such 
a  change  of  position  in  the  eyes  be  assigned  ? 

One  thing  seems  pretty  clean  that  the  transit  of  the  eye 
of  the  one  side  to  the  other  results  from  the  habit  of  the  young 
flounder  to  rest  on  one  side.  The  eye  of  that  side  would 
from  want  of  use  either  become  aborted,  or  go  somewhere 
else  if  it  were  able.  It  is  able  to  do  this  ;  so  we  come  pri- 
marily to  the  question,  why  does  the  young  flounder  lie  down 
on  one  side  and  not  rest  vertically  as  other  osseous  fishes  ? 

Thanks  to  the  philosophical  reasoning  and  observations  of 
one  of  the  greatest  and  noblest  men  that  this  or  any  other  age 
or  country  has  ever  produced,  the  late  lamented  Charles 
Darwin,  naturalists  are  now  able  to  look  in  the  right  quarter 
for  explanation  of  phenomena  %vhich  before  Darwin's  time 
lacked  an  CEdipus  to  unravel  them.  Let  us  consider  the 
phenomenon  of  Coloration, — It  is  a  well-known  fact  that 
many  animals  gain  protection  to  themselves  by  simulating, 
either  in  form  or  colour  or  in  other  ways»  the  character  of  the 
substance  on  which  they  rest ;  by  this  means  they  are  able 
to  escape  the  notice  of  those  animals  that  would  prey  upon 
them,  and  they  can  at  the  same  time  avoid  observance  by 
those  animals  on  which  they  themselves  feed.  Now  the 
power  possessed  by  some  fishes  to  assume  a  colour  to  some 
extent  similar  to  that  on  which  they  rest  or  to  which  they 
are  closely  contiguous^  is  known  almost  to  every  angler  who 
observes  how  rapidly  a  trout,  for  instance,  assumes  the  colour 
of  the  vessel  in  whidi  it  is  placed.  The  flounder  varies  in 
colour,  being  dark  or  light  according  to  the  colour  of  the 
ground.  How  rapidly  this  change  of  coloration  by  the 
alteration  in  the  positions  of  the  different  pigments  may  take 
place,  has  been  interestingly  proved  by  Dr.  Alex.  Agassiz 
in  several   experiments.     (Plate  IL  Figs,  i  and  2.)     Im- 
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pressions  of  colour  received  by  the  eye  and  occasioned  by  the 
reflex  action  of  the  nervous  system  produce  movements  in 
the  chromatophores  inducing  changes  of  colour  in  the  pig- 
ment cells.  But  how  do  we  account  for  the  disappearance  of 
the  pigment  from  the  side  on  which  the  fish  rests  ?  Pouchet 
has  experimentally  proved  that  it  is  possible  to  produce  a 
white  side  in  trout  by  destroying  the  eye  of  that  side.  As  the 
eye  on  that  side  no  longer  exists  to  receive  impressions  of 
colour,  the  chromatophores  being  no  longer  subject  to  the 
exciting  stimulus  of  light,  become  atrophied  and  disappear, 
and  a  partial  atrophy  of  a  portion  of  the  great  sympathetic 
nerve  takes  place.  To  sum  up  these  curious  phenomena  r 
the  young  flounder  has  symmetrical  eyes  like  other  fish, 
and  swims  vertically.  It  lies  down  on  one  side;  the  eye 
of  that  side  having  no  useful  function  to  perform  passes 
over  to  the  other  side  where  it  is  useful  The  disappearance 
of  the  eye  from  the  side  on  which  the  fish  rests  has  been 
followed  by  the  atrophy  of  the  pigment  cells,  and  their 
disappearance  is  a  natural  result  of  the  departure  of  the 
eye  from  that  side  ;  thus  we  have  in  the  flounder,  and  pro- 
bably in  the  PUuromciidm  generally,  excellent  illustrations 
in  their  early  Iives>  of  ancestral  form  and  adopted  modifica- 
tion, I  have  already  stated,  when  speaking  of  the  turbot, 
that  the  young  fry  of  this  fish  has  an  eye  on  each  side  of  its 
head,  and  I  must  not  repeat  what  I  have  said  on  that  subject 
Organs  of  hearing. — Fishes  possess  no  external  organs  of 
hearing ;  in  most  of  them  the  internal  organ  consists  of  a 
vestibule  which  opens  out  into  one  or  more  cavities  which 
contain  the  otoliths  familiar  to  all  eaters  of  cod  and  whiting, 
and  tJiree  semicircular  canals.  In  many  of  the  bony  fishes 
( r^Zfi^Ar/)  there  \%  a  connection  between  this  internal  ear 
and  the  air-bladdcn  The  power  to  hear  sounds  must  be 
very  limited  ;    loud   noises,   however,  as  the  report  of  a 
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cannon  or  gun,  would  affect  them  by  producing  vibrations 
on  the  water,  which,  if  the  fish  were  near  the  surface,  would 
extend  their  impressions  to  the  fish  by  shaking  the  otoliths 

iwithin  the  vestibular  sacs.  Direct  blows  on  the  water  of 
course  would  reach  them  better  than  sounds  proceeding 
from  the  air,  and  in  some  countries  it  is  not  uncommon  to 
stun  fish  under  the  ice  by  a  heavy  blow  just  above  where 
the  fish  lies,  and  thus  capture  it*  How  far  it  may  be  true 
that  fish  readily  answer  the  sound  of  a  bell  or  a  whistle,  and 
come  at  their  master's  call  to  feed  from  his  hand,  I  know 
not ;  the  tread  of  the  foot  on  the  bank  or  margin  of  the 
pond  seems  to  me  the  more  likely  to  be  the  summoning 

f.call  than  a  sound  proceeding  from  the  air.  How  readily 
the  water  receives  impressions  from  a  blow  on  the  adjacent 
bank  may  be  witnessed  by  any  one  who  will  stamp  but 
lightly  on  a  bank,  when  the  contiguous  water  will 
immediately  exhibit  little  waves  ;  this  is  best  seen  when 
the  water  has  a  very  thin  coating  of  ice  here  and  there,  as 
the  water,  in  fact,  is  just  freezing* 

Organs    of  touch, — Fishes   probably   are  not  generally 

'  supposed  to  be  very  sensitive  to  touch  on  their  scaly 
bodies  ;  •  but  in  those  fishes  which  possess  barbules  which 
are  well  supplied  with  nerves,  the  sense  of  touch  is  delicate. 
If  any  one  will  notice  the  way  in  which  a  sturgeon  picks  up 
worms,  how,  as  soon  as  its  barbules  come  in  contact  with 
the  food  it  loves,  the  mouth  is  in  a  second  of  time  pro- 
truded and  the  worms  taken  into  the  mouth,  he  will  appre- 
ciate the  delicateness  of  touch  that  these  food-indicating 
organs  possess. 


•  Dr.  Guntber  is  doubtless  correct  in  considering  they  are  sensitive ; 
**  they  perceive  impressions  even  on  those  parts  which  are  covered 
by  osseous  scales,  in  the  same  manner  as  a  tortoise  perceives  the 
slightest  touch  of  its  carapace." 
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The  three  fringe-like  pectoral  filaments  of  the  gurnards 
are  strongly  supplied  with  nerves,  and  any  one  who  has 
noticed  the  use  they  make  of  these  organs  in  locomotion 
in  an  aquarium  may  be  well  assured  that  they  are  very 
sensitive  to  touch. 

Organs  of  smelL — On  each  side  of  the  upper  surface  of 
the  snout  there  are  in  most  fishes  two  nostrils,  more  or  less 
close  together,  which  lead  to  one  common  canal ;  but  with 
the  exception  of  one  family  (the  Myxinoids)  they  do  not 
perforate  the  palate.  In  the  sharks  and  rays  the  nostrils 
are  on  the  lower  surface  of  the  snout  and  more  or  less 
confluent  As  the  olfactory  nerves  are  of  large  size  and 
cover  a  wide  surface^  the  sense  of  smell  in  fishes  is  acute  ; 
and  this  is  evident  from  the  selection  they  make  in  their 
food.  Fishermen  know  well  that  tainted  bait  is  not  so 
tempting  as  fresh  bait ;  a  very  hungry  fish  will  not  be 
particular,  but  the  odour  of  stinking  bait  is  repugnant 
to  fishes  generally. 

Organs  of  taste, — Fishes  generally  have  probably  little  if 
any  sense  of  taste,  if  we  are  to  judge  of  the  way  in  which 
they  bolt  their  food  without  mastication  ;  the  CyprinidtB^ 
however,  masticate  their  food  and  even  bring  back  portions 
of  it  into  the  throat  for  trituration  by  the  pharyngeal  teeth  ; 
they  are  chiefly  vegetable  feeders,  and  possibly  may  have 
some  slight  perception  of  taste  on  the  soft  cushion-Ukc 
organ  on  the  roof  of  the  palate,  which  is  richly  supplied 
with  nerves.  Still  one  cannot  positively  affirm  or  deny 
the  perception  of  this  sense  in  fishes. 

Tiftk — The  teeth  of  fishes  var>'  considerably ;  in  form 
they  may  be  c>^lindrical  or  conical,  pointed,  straight,  or 
curved.  Some  teeth  are  broad,  and  remind  one  of  molars 
in  the  warm-blooded  vertebrates ;  some  are  like  flexible 
bristles,  when  they  are  called  setiform  or  citiafarm ;  very 
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fine*  conical  teeth  arranged  in  a  band  are  termed  viUiform 
te€tk^  when  they  are  coarser  or  mixed  with  coarser  teeth 
they  are  cardiform^  when  they  have  a  flat  or  lower  surface 
they  are  termed  molars,  if  of  small  iizc  granular. 

In  all  fishes  the  teeth  arc  constantly  shed  or  renewed 
during  the  whole  course  of  thetr  life.  Generally  there  are 
several  teeth  growing  in  various  stages  of  development^ 
and  destined  to  replace  those  in  use.  Almost  everyone  is 
familiar  with  the  jaws  and  teeth  of  the  shark,  in  which  the 
whole  phalanx  of  numerous  teeth  is  ever  marching  slowly 
forwards  or  backwards  in  rotatory  progress  over  the 
alveolar  border  of  the  jaw»  the  teeth  being  successively  cast 
off  after  having  reached  the  outer  margin  and  having  ful- 
filled for  a  longer  and  shorter  period  this  special  function 
(seeGiinther.  'Study  of  Fishes/  pp.  126,  127). 

Digestive  organs, — Connected  with  the  teeth  of  fishes  are 
their  food  and  digestive  organs.  On  this  subject  I  cannot 
do  better  than  quote  Dr.  Giinther's  own  words. 

**  Fishes  are  either  exclusively  carnivorous  or  herbivorous, 
but  not  a  few  feed  on  vegetable  substances  as  well  as 
animal^  or  on  mud  containing  alimentary  substance  in  a 
living  or  decomposing  state.  Generally  they  are  very 
voracious,  especially  the  carnivorous  kinds,  and  the  rule  of 
*eat  or  be  eaten,*  applies  to  them  with  unusual  force. 
They  are  almost  constantly  engaged  in  the  pursuit  and 
capture  of  their  prey,  the  degree  of  their  power  in  these 
^respects  depending  on  the  dimensions  of  the  mouth  and 
gullet,  and  the  strength  of  the  teeth  and  jaws.  If  the  teeth 
are  sharp  and  hooked  they  are  capable  of  securing  the 
most  slender  and  agile  animals ;  if  this  kind  of  teeth  is 
combined  with  a  wide  gullet  and  distensible  stomach,  they 
are  able  to  overpower  and  swallow  other  fish  larger  than 
themselves  ;  if  the  teeth  are  broad,  strong  molars,  they  are 

VOL.  X. — E,  9.  c 
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able  to  crush  the  hardest  aliments  ;  if  they  are  feeble,  they 
are  only  serviceable  in  procuring  some  small  or  inert  or 
unresisting     prey.      Teeth    may    be   wanting    altogether. 
Whatever  the  prey,  in  the  majority  of  cases  it  is  swallowed 
whole ;  but  some  of  the  most  voracious  fishes,  like  some 
sharks  and  C/iaracinid<s,  are  provided  with  cutting  teeth, 
which  enable  them  to  tear  their  prey  to  pieces  if  too  large 
to  be  swallowed  whole.     Auxiliary  organs  for  the  purpose 
of  overpowering  their  prey,  which  afterwards  is  seized  or 
torn    by   the   teeth,    like   the   claws   of  some  carnivorous 
mammals  and  birds^  arc  not  found  in  this  class,  but  in  a 
few   fishes  the    jaws  themselves  are    modified    for    that 
purpose*     In  the  sword-fishes  the  bones  of  the  upper  jaw 
form  a  long  dagger-shaped  weapon  with  which   they  not 
only  attack,  but  also  frequently  kill  fishes  on  whicli  they 
feed     The  saw-fishes  are  armed  ^ith  a  similar  but  still 
more  complicated  weapon,  the  saw,  which  is  armed  on  each 
side  with  large  teeth  implanted  iji  deep  sockets,  specially 
adapted  for  killing  and  tearing  the  prey  before  it  is  seized 
and    masticated    by   the   small    teeth   within   the   mouth. 
Fishes  show  but  little  choice  in  the  selection  of  their  food, 
and  some  devour  their  own  offspring  indiscriminately  with 
other  fishes.    Their  digestive  powers  are  strong  and  rapid, 
but   subject    in   some  degree  to  the   temperature,   which, 
when  sinking  below  a  certain  point,  lowers  the  vital  powers 
of  these  cold-blooded  animals.      On   the  whole,  marine 
fishes    are   more  voracious    than    those   inhabiting   fresh 
waters  ;  and  whilst  the  latter  may  survive  total  abstinence 
from  food  for  weeks  or  months,  the  marine  spcci€;s  succumb 
to  hunger  within  a  few  days. 

Grcwtk. — The  growth  of  fishes  depends  greatly  on  the 
nature  and  supply  of  food,  and  different  individuals  of  the 
same  species  may  exhibit  a  great  disparity  in  their  respective 
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dimensions.  They  grow  less  rapidly  and  to  smaller 
dimensions  in  small  ponds  or  shallow  streams,  than  in 
large  lakes  or  deep  rivers.  The  young  of  coast  fishes 
when  driven  out  to  sea,  where  they  find  a  much  smaller 
supply  of  food,  remain  in  an  undeveloped  condition, 
assuming  an  hydropic  appearance.  The  growth  itself 
seems  to  continue  in  most  fishes  for  a  great  length  of 
time,  and  we  scarcely  set  bounds  to— certainly  we  know 
not  with  precision — the  utmost  range  of  the  specific  size  of 
fishes.  Even  among  fishes  in  no  way  remarkable  for 
their  dimensions,  we  sometimes  meet  with  old  individuals, 
favourably  situated,  which  more  or  less  exceed  the 
ordinary  weight  and  measurement  of  their  kind.  However, 
there  are  certain  evidently  short-lived  species  which  attain 
a  remarkably  uniform  size  within  a  very  short  time  ;  for 
instance,  the  stickleback,  and  many  species  of  Gobius  and 
Clupea  (*  Study  of  Fishes/  pp.  121-123). 

InUstifial  tracts  contains  four  portions,  oesophagus, 
stomach,  and  small  and  large  intestine.  In  the  descriptions 
of  the  different  species,  mention  is  made  of  the  pyloric 
appendages.  The  stomach  of  a  fish  is  usually  of  targe  size, 
and  the  walls  are  thin  ;  sometimes,  however,  the  walls  are 
thick  and  muscular,  as  in  the  grey  mullet  and  gillaroo  trout. 
The  stomach  generally  forms  a  curved  tube,  like  a  syphon, 
the  descending  portion  is  called  the  cardia,  the  ascending 
part  is  HsiQ^  pylorus^  which  is  generally  provided  with  a  valve. 
Behind  the  pyloric  opening  of  the  stomach  there  are  in 
many  fish  a  number  of  blind  tubes  called  the  pyloric  cwca 
or  appendages,  which  vary  in  number  as  well  as  in  structure  ; 
there  may  be  only  two  or  three  of  these  ca^ca,  or  there  may 
be  as  many  as  two  hundred.  It  is  supposed  that  these 
appendages  perform  the  function  of  the  pancreas,  at  any 
rate  the  smaller  caeca  serve  as  secretory  organs.     In  many 
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fish  they  are  altogether  absent  A  pancreas,  however,  is 
found  in  many  fishes  which  also  possess  these  pyloric 
appendages. 

Air-bladder, — The  air-bladder,  sometimes  called  the 
swim-bladder  is  a  sac  filled  with  gas  ;  it  is  variable  in  form 
in  different  fishes  ;  it  extends  along  the  back  of  the  abdomen 
between  the  kidneys  and  intestinal  canal ;  it  is  either  closed 
or  communicates  by  a  duct  with  the  oesophagus.  It  is 
compressible,  and  functionally  serves  to  alter  the  specific 
gravity  of  the  fish.  In  some  few  fishes,  not  British,  as  tn 
PratoptertiS  and  Lepidosiren^  the  air-bladder  is  a  highly 
complex  cellular  organ,  which  both  structurally  and  function- 
ally is  a  lung*  The  contained  gas  in  most  freshwater  fishes 
consists  of  nitrogen  with  a  very  small  quantity  of  oxygen  and 
a  trace  of  carbonic  acid  In  sea-fishes,  especially  in  those 
living  at  great  depths,  oxygen  predominates,  as  much  as  87 
per  cent  having  been  found ;  the  gas  is  secreted  from  the  inner 
surface  of  the  air-bladden  In  the  flat  fishes  {Pieuramctida) 
there  is  no  air-bladder ;  on  this  account,  and  on  account 
of  the  structure  of  the  paired  fins,  they  cannot  swim  in  a 
vertical  position,  but  rest  and  move  on  one  side  of  the 
body  only, 

Sixts  ami  organs  of  reproduction, — In  all  fishes  thersj 
are  two  distinct  sexes,  instances  of  hermaphroditism  arc 
very  rare,  Serramts  exhibits  true  hermaphroditism^  other 
instances  arc  regarded  as  abnormal  individual  j^eculiarities. 
There  are  no  obvious  external  signs  by  which  the  sexes  can 
be  distinguished,  except  in  the  rays  and  sharks,  where  the 
male  organs  arc  to  be  seen  in  the  so-called  *'  Claspera.*^ 
Fishes  as  a  rule  produce  eggs,  a  few,  however,  arc  viviparous. 
The  '*  hard  roe  '*  is  the  mass  of  eggs  of  the  female,  the 
•*  soft  **  is  the  milt  of  the  male  In  some  families  the  ovaries 
have  no  closed  covering  and  are  without  oviducts^  as  in  the 
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SalmonidcB,  Murmnid(B,  etc  The  ova  when  ripe,  drop  into 
the  abdominal  cavity  and  are  expelled  by  the  genital 
opening ;  but  in  most  bony  fishes  the  ovaries  are  closed  sacs 
continued  into  oviducts.  Those  fish  which  have  no  oviduct 
deposit  their  eggs  separated  one  from  another  ;  those  wdth 
an  oviduct  in  many  instances  have  their  eggs  enveloped  in 
a  glutinous  substance,  which  swell  in  the  water  and  form 
lumps  or  cords.  In  some  of  the  carps,  as  in  Rhodeus,  the 
oviduct  is  at  spawning  time  prolonged  into  a  long  tube  by 
means  of  which  the  female  deposits  her  eggs  within  the 
shells  of  living  bivalves. 

Forms  of  eggs, — The  eggs  of  nearly  all  fishes  are  globular 
and  soft  shelled  ;  this  is  the  case  with  nearly  all  bony  fishes 
{T€le0steans^\  those  of  the  cartilaginous  fishes,  as  sharks 
and  rays,  are  curiously  shaped  quadrangular  bodies,  whose 
outer  integument  consists  of  a  leathery  tough  substance  ; 
at  each  of  the  four  corners  there  is  a  long  or  short 
prolongation  of  the  ^^'g  shell  In  the  dog-fishes  these 
prolongations  consist  of  long,  twining  tough  filaments,  which 
like  the  tendrils  of  plants,  twine  round  sea-weeds  or  other 
submerged  bodies,  to  which  they  are  securely  moored. 
The  eggs  of  some  few  fishes  are  oval,  not  globular,  as  in 
^z  Myxifu  glutinosa^  ** glutinous  hag'*  of  our  own  shores. 
The  case  is  homy  and  at  each  end  there  is  a  thick  bundle 
of  short  filaments,  each  thread  ending  in  a  triple  hook, 
which  probably  serves  to  fix  it  to  some  object.  The  eggs 
of  the  gar-fish  {Belone)  are  each  one  loosely  enveloped  in  a 
thin  flocculent  mass  of  the  finest  gossamer  threads,  and 
the  eggs  are  attached  in  lines  one  to  another  by  these 
threads. 

Sise  of  the  eggs, — The  eggs  of  bony  fishes  vary  much 
til  size,  independently  of  the  size  of  the  female  fish.  Some 
eggs  are  large,  as  in  the  stickleback  and  the  salmon  ;  some 
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are  very  small,  as  those  of  the  eel,  herring,  cod,  etc*  As  a 
rule,  the  larger  the  size  the  fewer  the  numbers.  The  eggs 
of  individuals  of  the  same  species  do  not  differ  in  size ; 
those  of  a  fish  four  years  old  will  not  be  larger  than  those 
of  one  which  spawns  for  the  first  time  in  its  life. 

Impregftation, — Excepting  in  the  viviparous  fishes  and 
the  sharks  and  rays,  the  eggs  of  all  other  kinds  are  im- 
pregnated immediately  after  exclusion  ;  the  male  pouring 
forth  his  milt  either  close  to  the  female,  or  a  little  distance 
below  hen 

It  is  probable  that  the  spermatozoa  of  the  male  can  only 
gain  admission  into  the  germ  of  the  ovum  through  the 
minute  pore  known  as  the  micropyle  with  which  the  ovum 
of  most  animals  is  provided.*  This  small  aperture  is 
difficult  to  detect  in  many  cases.  I  would  recommend 
that  any  one  who  wishes  to  become  acquainted  with  this 
micropyle,  should  take  trouts'  or  salmons'  eggs  for 
examination.  If  the  egg  be  wiped  dry  and  held  in  the 
left  fore  finger  and  thumb  and  turned  round  slowly,  under 
view  through  a  lens  magnifier,  with  careful  adjustment  of 
the  light  from  the  window,  a  small  depression  will  be  seen 
on  tiie  surface  of  the  egg-membrane  ;  in  the  centre  of  this 
depression  is  the  minute  pore  through  the  membrane  by 
which  the  spermatozoa  gain  entrance.  It  is  extremely 
dillicult  to  make  out  at  first ;  but  if  the  obser\'cr  will 
divide  with  a  sharp  knife  an  ovum  Into  two  equal  parts,  and 
clear  the  segments  of  their  contents,  well  washing  the  out- 
side and  inside  with  a  soft  camel-hair  brush ;  and  then 
dry  each  segment,  putting  them  both  into  a  cup  full  of 
water,  they  will  float  like  two  little  transparent  coracles ; 
after  a  while  the  segment  which  has  the  micropyle  will 

*  I  bdieve  that  the  micropyle  hai  not  been  observed  in  ite  iB  of 
tht  frog  and  tottd. 
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sink,  the  other  will  continue  to  float ;    thus  proving  the 
existence  of  the  micropyle. 

A  small  piece  of  the  egg-membrane  containing  the 
micropyle,  if  carefully  set  up  as  a  microscopic  object,  will 
show  the  little  pore.  Perhaps  a  single  spermatozoid  if  it 
enter  the  *  little  gate '  is  sufficient  for  impregnation,  but  I 
believe  I  am  correct  in  saying  that  nearly  all  efforts  to 
witness  the  actual  ingress  of  the  spermatozoa  through  the 
micropyle  of  a  fish's  ^gg  made  by  most  excellent 
naturalists  and  practised  microscopists  have  failed.  Since 
the  days  of  Dn  Ransom  who  first  described  the  micropyle, 
and  who  observed  the  passage  of  the  spermatozoa  through 
the  foramen  into  the  ^gg,  microscopists  have  often  tried 
to  see  the  same  phenomenon,  and  always  experience  great 
difficulty  in  the  case  of  fishes.     However,  there  is  not  the 

l^slightest  doubt  that  the  phenomenon  takes  place,  and 
lat  the  spermatozoa  enter  the  egg-membrane  through  the 
micropyle,  and  probably  by  no  other  means,  for  they 
cannot  penetrate  the  tough  enveloping  membrane  contain- 
ing the  germ,  which  is  characteristic  of  the  eggs  of  several 
fishes. 

Axel  Boeck  says  "  I  have  frequently  found  a  number  of 
dead  spermatozoa  sticking  fast  by  their  heads  to  the  ^gg- 
lembrane  near  the  micropyle,  but  I  have  never  witnessed 

"their  actual  entry,  although  I  have  frequently  made 
attempts  to  see  the  phenomenon,  but  so  far  without 
success." 

Mr.   J.   A.    Ryder*  observes  that  the  effects  are  soon 
visible,  as  the  remarkable  phenemenon  of  segmentation, 
which  begins  soon  after  fertilisation  has  been  effected 
When  we  consider  the  incalculable  number  of  sperma- 

•  Development  of  the  Spanish  mackerel  {Cybium  maculaium)  in 
Bulletin  of  the  U,S-  Fish  Commission,  18S1,  p.  155-165. 
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tozoa — each  single  one  of  which  b  able  to  fecyndate  an  egg^ 
— which  the  ripe  milt  of  fish  must  contain,  we  can  readily 
understand  how  by   its  distribution    in   water  countless 
thousands  of  ova  receive  that  influence  which  in  time  will 
convert  the  germinal   vesicle   into  an    active    swimming 
fish  like  the  parent ;  we  can  see  too  how,  if  admission  is 
only   to  be   gained  through  the    micropyle,   incalculable 
numbers  of  sperm  vesicles  are   necessary  to  ensure  the 
fertilisation  of  the  eggs,  though  millions  and  millions  of 
spermatozoa  must  die  without  performing  their  vitalizing 
influence.     The  natural  circumstances  attending  the  phe- 
nomenon  of    fish    spawning    has,    as    Giinther    remarks, 
rendered  artificial  impregnation  more  practicable  in  fishes 
than  in  any  other  class  of  animals,  but  as  there  is  great 
difference  amongst  fishes  as  to  the  mode  of  deposition  of 
their  spawn»  and  in  the  time  and  conditions  favourable  to 
development,  it  is  a  matter  to  be  learnt  by  experience  in 
each  particular  family  or  genus,  or  even   species  of  fish, 
what  the  required  conditions  to  ensure  success  may  happen 
to  be.     The  spermatozoa  enter  only  newly-laid  eggs  ;  if  the 
eggs  remain  any  time,  say  half-an-hour  in  the  water,  they 
absorb  the  water,  which  creates  changes  in  the  eggs,  and  the 
spennatozoa  cannot  impregnate  them.     The  spermatozoa,  ] 
have  reason  to  believe,  will  retain  their  power  much  longer"^ 
than  the  eggs  will  theirs.* 

Afadi  of  deposition  oj  eggs, — Some  fishes  deposit  their 
eggs  in  most  curious  places,  Rhodeus,  as  already  mentioned, 
places  them  within  the  valves  of  Molluscs.  Aspndo^  one 
of  the  SHaridiU,  after  having  deposited  the  eggs  upon  the 
ground,  presses  her  bcllyj  at  this  time  of  a  spongy  texture* 

*  I  have  kept  the  mUt  of  the  coninioii  tii>ui  wiiljoui  water  for  two 
days — the  tpermatoioa  stiU  retained  their  charactcriitic  inovancntsp 
but  not  to  actively  as  when  quite  fresh* 
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upon  them,  and  the  eggs  becoming  fixed,  she  carries  them 
about  with  her,  reminding  one  of  the  Surinam  toad,  which 
carries  her  ova  on  her  back.  Another  fish,  the  Solatosioma 
of  the  Indian  ocean,  carries  her  eggs  in  a  pouch  formed  by 
the  coalescence  of  the  long  and  broad  ventral  fins  (see 
figures  of  these  fish  in  Gtinther's  *  Study  of  Fishes/  pp.  161, 
162).  These  are  the  only  two  instances  of  females  taking 
care  of  the  eggs  and  young  ones  at  present  known. 
Generally  it  is  the  male  upon  whom  this  duty  devolves,  as 
occurs  in  the  familiar  case  of  the  little  sticklebacks  (Gasferos- 
teas)  of  our  own  ponds  and  ditches  ;  the  male  of  this  fish 
as  well  as  of  Cottus,  Cydopterus  (Lump  fish),  A  niennarius 
and  other  genera,  construct  a  nest  and  jealously  watches 
over  the  eggs  which  the  female  has  deposited  therein. 

In  the  pipe  fishes  {Syngnathidce)^  there  is  a  kind  of 
pouch  in  the  abdomen  near  the  tail  formed  by  a  fold  of  the 
skin,  the  free  margins  of  the  fold  being  firmly  united  in  the 
median  line.  The  female  casts  her  eggs  into  this  ab- 
dominal pouch,  and  in  that  curious  locality  the  young  are 
hatched  and  retained  till  old  enough  to  leave  their  father's 
apron-strings.  Dr.  Hcnsel  has  found  that  the  male  of  some 
species  of  Arius  (one  of  the  Siiuridc^),  hatches  the  eggs  in 
his  mouth/ 

The  interest  which  attaches  to  the  mode  of  deposition  of 
the  eggs  of  our  commercial  fishes,  the  conditions  necessary 
or  most  favourable  for  their  development,  the  most  suitable 
localities  for  the  growth  of  the  young  fish,  and  considera- 
tions of  a  kindred  nature,  although  not  so  curious,  are 
more  important  by  far.  For  many  years  it  was  commonly 
believed  that  almost  all  our  sea  fishes  deposited  their 
spawn  at  the  bottom  of  the  water,  but  it  is  now  known  that 
a  great  many  of  them  deposit  their  eggs  on  or  near  to  the 
*  See  also  other  instances  in  Agassix's  '  Journey  in  Brazil/  p,  220. 
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surface,  and  that  there  they  float  and  develop*  and  there 
for  a  time  the  young  fry  disport  themselves. 

It  is  not  easy  to  exaggerate  the  importance  of  this 
discovery,  first  made  by  Professor  G.  Ossian  Sars — a 
worthy  son  of  a  most  worthy  father — about  the  year  i86S, 
I  think.  Sars  first  proved  this  in  the  case  of  the  cod-fish, 
then  in  that  of  the  gurnards,  the  flat-fishes  {PUuronectidiE)^ 
and  the  mackerel,  and  both  he  and  Malm  added  others  to 
the  list  of  surface-cgg  spawning  fishes.  Those  who  have 
been  in  the  habit  of  conversing  with  the  fishermen  of  our 
coasts  know  how  strongly  implanted  is  their  belief  that 
the  spawn  of  fishes  always  lies  at  the  bottom  or  near 
the  bottom  among  weeds. 

In  a  letter  with  which  Professor  Sars  has  kindly 
favoured  me,  he  says  that  surface-spawners  are  considered 
by  him  to  be  the  general  rule,  and  ground  spawners  quite 
the  exception.  Ignorance  of  this  fact  might  possibly  have 
resulted  in  serious  mischief  to  our  trawl-fishing ;  so  great 
was  the  cry  against  the  use  of  the  trawl  on  account  (among 
other  wicked  deeds  it  was  supposed  to  do),  of  grubbing  up 
from  the  bottom  the  spawn  of  fishes,  and  destroying  it ;  so 
strong  was  the  clamour  for  legislative  interference  in 
prohibiting  the  trawl  at  certain  seasons,  or  restricting  its 
use  generally  in  some  way  or  other,  that  there  was  at  least 
a  chance  of  the  enactment  of  prohibitive  measures  ;  but 
thanks  to  the  sagacity,  diligence  and  fairness  of  Professor 
Huxley,  Mr,  Caird,  and  Mr.  G.  Shaw-Lefcvre,  who  served  on 
•*  The  Fishing  Commission  to  Report  on  Questions  relating 
to  our  Fiiihcrics,"  appointed  in  1865,  prohibitive  measures  of 
the  kind  mentioned  were  strongly  denounced,  Sars  had 
not  at  that  dmc  discovered  that  sea  fishes  spawn  at  the 
surface;  it  was  known  to  fishermen  that  herrings  do 
spawn  on  or  near  the  ground  ;  and  therefore  it  was  hastily 
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assumed  by  them  that  all  other  fishes  did  the  same ;  but 
the  Commissioners,  though  they  did  not  know  what  had 
not  yet  been  discovered,  came  to  their  conclusions  from  the 
evidence  before  them,  and  trawling  was  pronounced  to  be 
a  legitimate  method  of  capturing  fishes;  and  so  no 
prohibitive  act  of  this  kind  was  fortunately  ever  passed. 
I  mention  this  here  because  it  shows  how  desirable  and 
necessary  it  is  to  acquire  a  knowledge  of  the  various 
zoological  facts,  before  we  put  in  force  by  state-machinery 
prohibitions  which  may  prove  to  be  not  only  useless  in 
themselves  but  mischievous  to  our  commercial   interests. 

More  facts  with  respect  to  the  spawning  of  our  sea 
fishes  still  remain  to  be  known,  and  there  is  no  doubt  that 
the  interest  aroused  by  the  Great  International  Fishery 
Exhibition  will  prompt  many  to  a  study  of  those  points 
in  the  life  history  of  our  various  food  fishes  and  such 
kindred  subjects,  which  will  bear  fruit  both  pleasant  and 
profitable. 

There  b  no  doubt  that,  to  ensure  impregnation,  the  ova 
and  milt  should  be  fresh,  and  as  Hensen  has  observed,  if 
the  eggs  are  to  be  impregnated,  it  is  necessary  that  the 
water  be  full  of  freshly  emitted  spermatozoa,  and  this  is 
probably  the  reason  why  fish,  as  herrings   and  cod,  are 
always  found  in  large  schools  during  the  spawning  season. 
"All  through  the  school  the  male  fish  emit  their  semen,  so 
that  the  water  looks  if  not  white,  at  any  rate  quite  muddy. 
In  this  water  the  eggs  are  laid,  and  are  copiously  covered 
with  the  spermatozoa.     If  the  fish  were  to  swim  near  the 
surface  in  couples  the  impregnation  would  be  very  imperfect, 
but  the  larger  the  shoal  of  fish  the  more  evenly  will  the 
spermatozoa  be  distributed  in  spite  of  wind  and  current 
Fish  which  spawn  in  this  manner  must  therefore  first  of  all 
gather  into  schools.     It  seems  that  on  reaching  the  coast. 
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they  (herrings)  move  to  and  fro  for  some  time  (weeks  or 
months,)  and  during  this  time  gather  in  schools,  all  of  the 
fish  which  compose  them  having  about  equally  developed 
sexual  organs,  This  is  the  reason  why  the  herring  fisheries 
yield  such  a  good  income.  The  fish  are  so  closely  massed 
together  that  large  numbers  can  be  caught  with  little 
trouble  and  loss  of  time.  When  passing  over  so  called  cod- 
fish banks,  such  as  are  favoured  by  the  cod-fish  whilst 
spawning,  the  plummet  will  scarcely  reach  the  bottom, 
because  it  falls  from  fish  to  fish*  When  the  herrings  an 
their  way  to  the  spawning  places  pass  through  the  Schleii 
they  can  easily  be  speared  or  caught  with  a  hook,  as  the 
water  is  completely  filled  with  them.  If  the  herrings 
spawned  in  pairs,  the  method  of  fishing  w  ould  have  to  be 
different  from  what  it  is  now,  and  the  fishing  would  scarcely 
be  profitable/'  ('Scientific  Examination  of  the  Gennaii 
Seas/  Report,  U*S.,  p*  552.) 

Floating  eggs. — I  have  taken  floating  ova  in  the  North  Sea 
60  miles  from  land  in  a  surface  net  One  would  perhaps  be 
inclined  to  think  that  so  delicate  a  thing  as  a  fish's  egg 
would  be  unable  to  stand  the  violence  of  the  wind  and  the 
motion  of  the  waves  ;  some  fishes*  eggs  are  tough  and  elastic^ 
and  arc  not  injured  by  rough  treatment  so  far  as  relates  to 
the  egg-membrane.  The  eggs  of  some  fish  can  stand  great 
pressure.  I  forget  what  weight  I  have  tested  trout  ova  with^ 
but  I  know  that  I  was  astonished  at  the  great  pressure  they 
are  able  to  bear  without  breaking.  But  the  cgg^mcmbrancs 
of  floating  fish  eggs  are  generally  very  thin.  Still,  delicate 
floating  organisms  can  stand  a  good  deal  of  rough  water ; 
even  the  small  medusae,  as  Beroe  and  Cydipp€^  and  that 
fragile* looking  glassy  cylinder  of  annelid  life,  the  Sagiita^ 
I  have  taken  In  abundance  in  a  surface  net,  when  the  water 
WM  80  rough  that  I  was  unable  to  keep  my  1^^  without 
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support.  Fishes'  eggs»  however,  run  a  risk  of  being  driven 
ashore  and  left  on  the  sand,  if  they  are  deposited  very  near 
to  the  coast,*  but  so  enormous  is  the  produce  of  the  Sea's 
Harvest  in  this  respect  that,  though  millions  may  be  some- 
times washed  ashore,  the  yield  offish  suffers  no  appreciable 
diminution.  Perhaps  other  fishes  destroy  large  numbers  of 
floating  eggs  ;  the  herring  for  instance,  which  one  may 
observe  in  an  aquarium  to  swim  about  with  mouth  partly 
open,  and  not  continually  opening  and  closing  its  gijl- 
apertures  to  any  visible  extent,  apparently  quietly  imbibing 
minute  floating  organisms  to  be  sifted  by  the  gill-rakers 
and  there  retained  till  a  collection  is  ready  to  be  swallowed. 
The  herring  in  this  way,  perhaps  almost  unconsciously,  must 
take  in  such  floating  ova  as  it  may  happen  to  meet  with  in 
its  wanderings.  Still  if  we  kept  multiplying  any  natural 
destructive  agencies,  the  ova  are  so  inconceivably  numerous 
that  it  is  probable  no  diminution  would  be  apparent  in 
wide  areas. 

Ground  eggs  are  much  more  likely  to  suffer  from  de- 
structive enemies  than  floating  eggs  ;  being  deposited  often 
in  large  masses,  their  size  would  render  them  conspicuous 
and  attract  numerous  devourers.  Herrings*  eggs  are  at- 
tached either  to  the  bottom  of  the  water  or  to  some  w^eed 
or  submerged  body ;  but  what  is  more  multitudinous  than 
the  herring }  Eels  and  crabs  have  the  credit  or  discredit  of 
devouring  quantities  of  herring  spawn,  and  doubtless  these 
creatures,  with  probably  many  others,  are  not  guiltless  of 
the  charge.  Still  the  fact  of  the  supply  is  so  vastly  in 
excess  of  the  destruction  that,  here  again,  the  natural  de- 
structive agents  probably  cause  no  appreciable  diminution. 

•  Mr.  Oldham  Charobers  (*  Fish  and  Fisheries,'  p.  186)  enumerates 
amongst  the  adverse  circumstances  attending  the  development  of  cod- 
eggs  "  the  ravages  of  a  multitude  of  predaccous  fishes,  particularly  the 
Medusa  family  (!)  "    What  does  he  mean? 
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It  is  far  difTcrent,  however,  with  fresh-water  fish,  whose  ova 
are  deposited  in  masses,  or  which  are  attached  distributively 
even  in  small  grains  over  aquatic  plants.  Compared  with 
that  of  the  sea  the  fresh-water  fish-produce  is  small  indeed 
A  limited  area  can  be  swept  clean  but  not  the  ocean's  vast 
expanse.  Any  one  who  has  noticed  the  ruthless  way  in 
which  a  pack  of  hungry  sticklebacks  will  tear  to  pieces  a 
comrade*s  nest  and  gobble  up  the  contained  ova,  as  eagerly 
as  a  pack  of  hounds  will  devour  a  fox,  will  admire  and 
wonder  at  the  parental  fondness  of  the  male  fish  and  his 
dauntless  bravery  in  defending  his  nest  from  all  attacking 
enemies,  and  will  understand  how,  were  it  not  for  his 
bravery  and  self-devotion,  various  foes  would  in  time  sweep 
a  limited  piece  of  water  almost  clear  of  the  breed  For  fear 
of  enemies,  at  any  rate  as  a  safe  retreat,  the  common  miller's 
thumb  of  our  streams  deposits  its  pretty  pink  clusters  of  eggs 
under  a  stone.  And  even  a  diminution  of  such  fresh-water 
fish  as  deposit  their  small  granular  eggs  distributively  on 
water  weeds,  as  the  carp  and  tench,  would  be  readily  caused 
in  limited  areas  by  a  complete  eradication  from  the  pond 
of  the  weeds  which  contain  the  eggs.  Fortunately  the 
wide  seas*  rich  "  egg  field  "  cannot  sufier  in  this  way  or  in 
any  other. 

Divdopnunt  of  the  eggs, — There  is  considerable  difference 
in  the  time  required  for  the  hatching  of  the  t^gs  '^t  ^«^y 
in  fishes  of  different  species,  but  in  those  of  the  same  species. 
The  latter  case  chiefly  depends  on  the  temperature  of  the 
wat^.  As  stated  under  ''  Herring/'  Mobius  has  shown  that 
devidopment  is  not  interrupted  by  a  temperature  approaching 
zero,  nor  by  one  rising  as  high  as  1 5°  C  (58*  F,).  In  cold  water, 
bowe\'er,  development  is  slower  than  in  warm  water^  and 
this  b  doubtless  true  in  other  fishes,  other  conditions  being 
equal*    At  a  temperature  of  f  to  s""  C.  the  young  Baltic 
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herring  escapes  from  the  ^gg  after  forty  days ;  at  7**  to  8^  in 
fifteen  days,  at  to*' to  i  I'^in  eleven  days,  and  with  a  still  higher 
temperature  in  six  to  eight  days,    I  learn  from  Mr,  Dunn,  of 
Mevagissey,  Cornwall,  that  some  herring  'spawn  which  he 
sent  to  the  Brighton  Aquarium  on  the  12th  of  March  has 
now,  April   1 8th,  all  hatched  out     The  spawn  was  taken 
from  the  herrings  caught  in  Mevagissey  Bay,  where  it  sticks 
to  the  bottom.    Mr.  Dunn  says  it  was  beautiful  to  behold  as 
it  stuck  to  the  sides  and  bottoms  of  the  six  bottles  which  he 
sent  up  ;  the  ova  are  just  a  shade  larger  than  those  of  the 
pilchard.     The   time  which  inter\^enes  therefore   between 
the  taking  of  the  spawn  and  the  evolution  of  the  embryos 
occupied  about  thirty-eight  days  in  the  Brighton  Aquarium. 
It  will  be  an  interesting  matter  to  watch  their  growth  and 
progress ;  unless  they  are  supplied  with  plenty  of  minute 
organisms  from  their  earliest  days  I  fear  most  must  die.     If 
the  tanks  are  well  supplied  with  stone  and  rock -work  well 
covered  with  vegetal  growth,  especially  diatomacex,  the 
water  will  be  full  of  minute  animal  and  vegetable  life  of 
microscopic  size  suitable  to   the   stomachs  of  the   young 
fry.     Above  all  they  must  not  be  kept  too  crowded.* 

The  experiments  made  by  Mr.  J,  A.  Ryder  on  the 
development  of  the  Spanish  mackerel  {Cybium  maculatufft)^ 
resuhed  in  showing  a  remarkable  difference  in  time  re- 
quired for  the  evolution  of  the  young  fish.  If  the  tempera- 
ture of  the  water  was  unusually  low,  36  hours  would  be 

•  Mr,  Dunn  writes  to  me  that  he  impregnated  the  spawn  when  out 
at  sea  on  an  exceedingly  cold  day  ;  he  used  both  the  dry  and  wet 
methods  with  complete  success.  Since  the  above  was  written  1  learn 
(April  27)  that  ail  the  little  fry  sent  to  the  Brighton  Aquarium  have 
perished. 

t  This  is  not  the  fish  we  know  as  the  Spanish  mackerel,  which  is 
a  Scomber^  These  English  names  are  sadly  apt  to  mislead,  unless  the 
scientific  names  be  given. 
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required  for  the  eggs  to  hatch,  but  with  a  warmer  tempera- 
ture 24  hours  were  found  to  be  sufficient,  and  some  ova 
hatched  out  in  the  short  period  of  20  hours.  Experience 
alone,  probably,  would  determine  what  kinds  of  fish -ova 
admit  of  a  rapid  hastening  process  of  development  by  an 
increase  of  the  temperature,  and  perhaps  we  have  yet  to 
learn  whether  such  fry  as  are  thus  quickly  developed  from 
the  eggs  are  as  strong  and  healthy  fish  as  those  whose 
development  is  normal  The  French  pisciculturists  bav€ 
paid  attention  to  this  matter  of  temperature  in  the  case  of 
some  fresh-water  fish,  and  it  has  been  stated  that  salmon  and 
trout  ova,  which  normally  require  from  60  to  70  days,  or 
from  50  to  60  days,  respectively,  are  sometimes  hatched  in 
30  days ;  it  is  also  stated  that  pike's  eggs  which  normally 
require  about  21  days  have  been  hatched  in  9  days,  and 
charr,  whose  usual  time  is  21  days,  have  required  in  a  warm 
temperature  only  12  to  15  days.  A  knowledge  of  the 
influence  of  temperature  on  the  hastening  and  retardation 
of  fish-eggs  has  a  very  great  practical  importance:  as  a 
very  low  temperature,  by  checking  development,  enables  us 
to  transport  ova  from  one  climate  to  another,  as  those  of 
salmon  and  trout  by  means  of  ice»  etc.,  a  rapid  develop- 
ment by  increased  warmth  would  supply  naturalists  with 
materials  for  study  "at  a  short  notice,*'  and  pisciculturists 
with  young  fry  to  suit  any  urgent  demand.  See  an 
account  of  experiments  on  the  retardation  and  acceleration 
of  the  ova  and  the  shad  in  the  'Bulletin  of  the  United 
States  Fish  Commission,*  vol  I,  p.  177^  188 1. 

Natural  Enemies  0/  Sea  Fisfus, — The  enemies  or 
the  destnicttvc  natural  agents  of  sea-fishes  may  be 
devided  into  (l)  living  predaceous  creatures,  such  as 
mammalia,  birds,  certain  of  the  reptilia,  fish,  some  of  the 
cephalopoda,  certain     insects    amongst    the    bccties   or 
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coleoptera,  either  in  their  perfect  or  larval  state,  all  of 
which  classes  contain  animals  which  feed  upon  fishes^ 
whether  adult  or  as  fry.  (2)  Parasitic  animals,  whether 
external,  as  epiBoa,  or  internal,  as  various  kinds  of  mtozoa 
or  intestinal  worms.  (3)  Parasitic  vegetable  growths,  as 
mould  or  fungus  {saprolegnia  and  achyla\  With  the  latter 
sea-fish  are  not  to  any  extent  troubled,  and  they  may  be 
passed  over  here.  In  the  first  division  are  to  be  enu- 
merated, as  sea-fish  enemies,  otters,  near  the  coasts ;  seals, 
porpoises,  &c  ;  ganncts,  gults,  guillemots,  razor-bills,  puf- 
fins, cormorants,  divers  {Colymbidcs)^  &c,  among  birds  ; 
among  the  reptilia  the  sea-fishes  of  our  coasts  have  no 
enemies.  The  greatest  and  most  numcrons  of  fish-enemies 
are  to  be  found  among  the  fish  themselves  ;  some  of  these 
have  been  mentioned  when  considering  the  different 
species  of  fishes,  and  further  notice  is  deemed  unnecessary. 
Some  of  the  cephalopoda  prey  upon  fishes,  and  probably 
encircle,  as  in  the  tentacular  apparatus  of  the  octopus, 
numbers  of  small  ground  fishes.  No  insect,  properly 
speaking,  exists  in  the  sea,  away  from  the  land.  Fresh- 
water fishes  in  their  young  state  suffer  considerably  by  the 
depradations  of  some  of  the  coleoptera,  as  hydrous  in  its 
larval  form,  and  dytiats  both  in  its  larval  and  imago  form  ; 
sea-fishes  therefore  have  no  insect  enemies.  Some  of  the 
Crustacea  among  the  more  active  macroura  (lobsters)  and 
brachyura  (crabs)  eat  fishes  when  they  can  catch  them,  but 
l^s  active  prey  is  their  usual  food  Of  parasitic  animals 
we  have  various  forms  of  Crustacea,  as  aega  ("  fish-louse  ") 
among  the  isopoda,  lermonema  ("  eye-sucker  "  of  the  sprat 
and  herring),  Urtua  ("gill-sucker"  of  the  cod  and  other 
gadidcB),  among  the  Urneadm,  and  caligus  on  the  bodies 
of  various  sea-fishes,  and  especially  in  the  mouth  and 
branchial  cavities.  It  is  certain  that  fish  sometimes  suffer 
VOL.  X-— E.  9.  D 
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considerably  from  the  presence  of  these  epizoa  when  they 
occur  in  great  numbers  ;  how  far,  however,  their  presence  is 
the  cause  of  the  injury  to  the  fish  or  the  consequence  of  its 
previous  sickly  condition,  because  it  is  the  less  able  to  rid 
Itself  of  these  pests,  one  cannot  actually  determine.     Pro- 
bably they  are  both  the  cause  and   consequence  of  the 
fish's  weakness.     In  any  large  quantities  certain  caligi  on 
the  bodies  and  in  the  branchial  cavities  would  undoubtedly 
cause  serious  mischief;  and,  again,  a  previously  weak  or 
diseased  fish  would  render  itself  especially  liable  to  suffer 
from  such  parasites.     That  certain  parasites,  when  they  arc 
found  in  any  great  numbers  in  the  mouth  and  branchial 
cavities    of   some    fishes,  quickly    destroy   them,  though 
previously   quite    healthy,   I    have    experimentally   made 
myself  certain.     The   embryos  of  the   freshwater  mussel 
(anadon)  are  in  their  early  state  parasitic  upon  fishes ;  in 
placing  some  of  these  creatures  in  the  mouth  of  a  living 
stickleback,  active  and  hearty,  in  a  few  days  the  fish  was 
dead  ;  I  have  done  the  same  with  Gyrodactylus  tUgans  with 
the  same  result    The  large  sturgeon,  which  for  years  lived 
a    quiet    peaceful    life — the  *'mitis   balsna  mosellx**  of 
Ausonius — in  the  large  tank  of  the  Southport  Aquarium, 
died  not  v^ry  long  ago  from  the  presence  of  one  kind  of 
these  branchial  parasites  in  its  gills ;  I  think  it  was  Lirma 
branchialis,  but  I  did  not  see  specimens^     Perhaps  if  this 
great  fish  could  have  been  conveyed  out  of  its  salt-water 
tank  into  freshwater  for  a  temporary  sojourn  it  might  have 
then  eased  itself  of  its  adversaries^  and  been  still  alive  to 
delight  the  visitors  by  the  mode  in  which  it  used  to  pounce 
upon  its  "  gruh"  • 

*  The  dtsappcanmce  of  certain  tnarisie  epiioa  when  the  fish  enters 
6«dkwater  is  weU-known ;  anil  fresh-water  pansites  as  Arfulms 
f^ktami  and  Ptsmpia  cannot  live  in  salt-water. 
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Of  parasitic  fish  mention  must  be  made  of  the  borer,  or 
glutinous  hag  (see  under  "Cod-fish"),  and  the  lamprey 
{petromy2on\  which  rasps  away  the  flesh  from  its  living 
victim,  whilst  with  its  suctorial  mouth  it  keeps  firmly  fixed 
on,  carried  about  as  an  unwelcome  guest  by  the  unfortunate 
host 

A  short  notice  of  the  Filaria  {Agamonentd)  piscium^  one 
of  the  most  troublesome  and  common  of  the  entozoa  or 
internal  worms,  which  sometimes  bores  into  the  flesh  of 
some  of  our  sea-fishes  or  causes  them  to  be  totally  unfit  for 
food,  will  be  found  under  "Mackerel**  and  "Herring/* 
The  investigation  of  such  matters  is  attended  with  extreme 
difficulty,  as  little  is  known  of  the  life  history  of  these  fish 
parasites.  I  profess  to  no  special  knowledge  on  such 
matters,  and  will  merely  remark  that  there  is  a  wide  and 
probably  not  an  unprofitable  field  open  here  for  the  student 
of  Helminthology. 

The  food  of  sea-fishes  is  of  the  utmost  importance  to 
the  fish  themselves  and  to  ourselves  as  consumers  of  fish  ; 
to  the  fish  because  the  quantity  of  suitable  food  tends  to 
their  reproduction,  groWth  and  general  happiness^  and  to 
ourselves  because  on  the  abundant  supply  of  nourishing  fish- 
food  depends  an  abundance  of  excellent  and  wholesome 
food-fish,  and,  as  a  consequence,  to  some  extent,  the  welfare 
and  prosperity  of  the  nation.  Lac^p^de  was  not  guilty  of 
much  exaggeration  when  he  said,  speaking  of  the  herring, 
"Le  hareng'est  une  deces  productions  dont  Temploi  decide 
de  la  destin^e  des  empires."  Nor  is  M.  Alphonse  Esquiros 
to  be  accused  of  hyperbole  when  he  says  that  herrings 
placed  in  barrels  "  changed  the  destinies  of  Holland, 
and  with  them  those  of  the  world,  in  the  sixteenth  and 
seventeenth  centuries/*     {Dutch  at  Home,  i.  p.  210.) 

Where  there  is  a  lack  of  fish-food  there  is  sure  to  be  a 
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lack  of  food-fish,  as  well  as  of  other  sea  creatures,  so 
that  all  sea- water  is  not  equally  supplied  with  fish ;  and  a 
knowledge  of  the  physical  geography  of  a  district  may  to 
a  certain  extent  show  us  the  reason  of  a  comparative 
abundance  or  deficiency  of  the  creatures  which  may  or 
may  not  be  found  in  the  adjacent  waters.  Similarly  strong 
currents  over  certain  areas  may  sweep  everything  off  the 
bottom. 

Food  localities, — Hard  rocky  bottoms,  destitute  of  mud, 
are  quite  unfavourable  to  the  growth  of  animal  or  vegetable 
life,  Alexander  Agassiz,  the  well-known  eminent  American 
naturalist,  speaking  of  some  dredging  excursions  carried 
on  in  June  and  July,  1880,  U.S.  Coast  Survey,  steamer 
Blake,  writes :  "  We  were  greatly  disappointed  in  the 
richness  of  the  fauna  on  the  lines  off  Charleston  and  in 
the  Gulf  Stream,  owing  partly  to  the  very  gradual  slope  of 
the  continent  towards  deep  water  and  the  strong  current 
of  the  Gulf  Stream,  which  sweeps  everything  off  the  bottom 
along  its  course.  There  is  but  little  food  for  the  deep- 
water  animals,  and  it  was  only  along  the  edges  of  the 
Gulf  Stream,  where  mud  and  silt  accumulated,  that  we 
made  satisfactory  hauls  on  our  southern  lines.  Not  until 
we  trawled  on  the  deep  slope  of  the  Gulf  Stream  plateau, 
south  of  Cape  Hatteras,  where  the  bottom  was  fine 
mud  and  globigerina  ooze,  was  it  that  we  made  a  rich 
harvest  again,  in  striking  contrast  to  the  poor  hauls  along 
the  well-swept  rocky  bed  of  hard  bottom  of  the  Gulf 
Stream  to  the  southward."  {BulUtin  0/  t/u  Musium  of 
Comparatiw  Zoology  ;  Harvard  College,  Cambridge,  vol  vi 

Some  admirable  observations  by  Professor  K.  Mobtus^ 
on  the  *  Food  of  Marine  Animals/  will  be  found  in  that 
part  of  this  Essay  which  treats  of  the  Herring. 
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The  food  of  fishes  varies  according  to  their  kinds.  Fishes 
may  be  exclusively  carnivorous  or  herUvorous,  or  they 
may  feed  on  animal  and  v^[etable  matter.  Again,  it  is 
certain  that  mud  or  ooze  containing  animal  or  v^^etable 
matter,  either  in  a  living  or  dead  state,  enters  largely  into 
the  diet  of  several  of  our  sea-fishes.  The  presence,  size, 
and  form  of  the  teeth,  or  the  entire  absence  of  teeth,  gives  us 
an  indication  of  the  nature  of  their  food  Fish  with  large  and 
sharp  teeth  are  carnivorous,  preying  upon  other  fish  or  upon 
individuals  of  their  own  species,  or  on  other  firee-swimming 
resisting  animals,  which  they  pursue  with  incessant  activity. 
Fish  with  strong  crushing  molars  are  eminently  adapted 
for  breaking  hard  substances,  as  crabs,  molluscs  or  stony 
corallines.  Though  fishes  are  by  no  means  dainty  in  the 
choice  of  their  food,  some  kinds  nourish  them  better  than 
others.  Some  fish  will  swallow  almost  an)rthing  that 
comes  in  their  way ;  this  b  probably  the  case  with  cod. 
The  ling,  too,  is  almost  omnivorous.  I  was  told  by  a 
smack-owner  at  Brixham  that  he  had  taken  a  sucking-pig  out 
of  a  ling's  stomach.  Probably  a  sow  on  board  some  vessel 
had  farrowed,  and  a  dead  young  one  had  been  thrown  over- 
board.* The  haddock  is  a  very  voracious  fish,  and  feeds 
on  various  kinds  of  food,  as  other  fish,  crabs,  molluscs,  small 
echinodermata  and  sand  stars.  I  found  the  stomachs  of  the 
haddocks  in  the  North  Sea  often  full  of  what  one  would 
suppose  could  afford  very  little  nutriment,  namely,  of 
Qphiura, 

Fish  and  other  sea  creatures  often  swallow  apparently 
very  unnutritious  food,  and,  to  make  up  for  want  of  quality, 
they  take  in  large  quantities.  The  large  globe  echinus  or 
sea-urchin,  obtained  by  trawling  and  dredging,  feeds  in  a 

^  Buckland  records  the  capture  of  a  ling  which  had  in  its  stomach  a 
metal  flask  half-full  of  spirits. 
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great  measure  upon  the  sand  at  the  bottom  of  the  water  ; 
of  course  such  sand  must  contain  some  nourishment  in  the 
shape  of  dead  or  living  matter ;  but  the  contents  of  the 
stomach  of  a  sea-urchin  to  the  eye  look  like  clear  sand  or 
arenaceous  silex,  in  itself  wholly  innutritious.  The  capacity 
of  the  intestinal  canal  of  the  sea-urchin  is  immense  >  the 
winding  viscera,  when  full,  looks  like  great  spiral  sausages 
of  sea-sand. 

Fish  which  habitually  feed  on  hard  dry  food  often  have 
the  walls  of  the  stomach  thick  and  muscular ;  as  in  the 
case  of  the  haddocks  I  examined,  whose  stomachs 
reminded  me  of  those  of  the  Gillaroo  trout,  which  feedj 
principally  on  shell -fish.  But  this  is  not  always  the  case. 
A  strong  muscular  stomach  is  not  always  correlated  with 
hard  and  dry  food,  for  the  grey  mullet,  which  feeds  chiefly 
on  mud,  from  which  it  extracts  sufficient  nourishment  to 
make  it  one  of  the  fattest  of  all  fishes,  has  still  stronger 
stomach*wall5  than  either  the  Gillaroo  trout  or  the  haddock  ; 
in  fact,  the  stomach  of  the  grey  mullet  is  more  muscular 
than  that  of  any  other  fish  I  ever  examined. 

Those  fish  which  feed  largely  on  solid  food  are  them- 
selves as  a  rule  firm  in  texture  of  their  flesh,  as  haddocks 
and  gurnards.  Those,  on  the  contrary,  whose  food  is 
principally  of  a  soft  and  watery  nature  arc  themselves  soft 
and  watery,  as  the  plaice.  Of  all  kinds  of  food  which  make 
the  best  meat  of  our  commercial  fishes,  I  consider  that 
Crustacea,  such  as  small  crabs,  shrimps,  entomostraca,  &c^ 
stand  first  Soles  feed  on  various  substances — smalt 
Crustacea,  molluscs,  small  fishes  occasionally ;  but  the 
favourite  food  of  the  sole,  and  that  food  which  serves  to 
make  it  tnto  the  best  meat,  consists  of  marine  worms  in 
*HmdanoeL  The  large  lug^worm  (Arenaria  piseaiomm) 
often  found  in  the  stomachs  of  soles.    These  latter 
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fish  also  swallow  large  quantities  of  mud — ^although, 
perhaps,  the  mud  I  have  found  may  be  that  which  the 
worm  has  swallowed  in  most  instances.  When  held  up  to 
the  light  this  dark  mud  is  conspicuous  in  the  body  of  the 
fish.  Soles  caught  on  clean  sand  are  not,  generally 
speaking,  nearly  so  well  fed  as  those  which  swallowed 
worms  and  mud.  The  lemon-sole  (Salea  auranttaca,  Giinth.) 
is  caught  principally  on  the  clean  sand ;  its  flesh  b  not 
equal  to  the  mud-fed  soles.  But  to  return  to  the  Crustacea 
as  an  article  of  fishes'  diet  There  seems  to  be  something 
particularly  nutritious  in  crustacean  food  when  received 
into  the  piscine  stomach.  Mackerel,  herrings  and  pilchards, 
all  fat  fish  when  in  best  condition,  consume  immense 
quantities  of  small  Crustacea,  whether  in  the  form  of  the 
larvae  of  the  larger  kind,  or  as  adult  entomostraca.  I  have 
found  the  stomachs  of  mackerel,  in  the  summer,  full  of 
small  Crustacea,  and  with  little  else ;  young  herrings 
("whitebait"),  one  to  three  inches  long,  feed  chiefly  on 
entomostraca;  their  little  stomachs  are  often  crammed 
with  these  minute  creatures.*  Pilchards,  which  are 
entirely  destitute  of  teeth,  and  therefore  incapable  of 
retaining  resisting  prey,  consume  large  quantities  of  the 
same  food  ;  but  I  find  that  these  latter  fish  feed  also  most 
extensively  on  the  smaller  kinds  of  marine  algae,  such 
as  diatomacese ;  and  these  I  have  also  found,  to  some 
extent,  in  the  stomachs  of  herrings.  I  found  the  North 
Sea  swarming  wath  crab-larvae  in  July,  Marine  entomos- 
traca would  appear  also  in  great  abundance  on  or  near  the 
surface  about  the  beginning  of  May,  and  continue  in  many 
areas  all  through  the  summer.     Let  us  consider  how  this 


*  It  has  been  supposed  that  salmon  owe  the  redness  of  the  flesh  to 
Crustacea,  the  gastric  juice  of  the  fbb  turning  the  flesh  red,  as  boiling 
does  lobsters. 
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swarming  stock  of  nourishing  food  is,  by  the  size  of  the 
individuals  which  compose  it,  fitted  for  the  capacity  of  the 
fry  of  our  surface-swimming  fishes  for  months  after  they 
have  been  bom  ;  and  not  for  them  only,  for  it  has  hc^n 
shown  by  the  investigations  of  Sars  and  Malm,  as  already 
mentioned,  that  the  fry  of  several  of  our  sea-fishes,  whether 
surface-swimmers  or  ground-swimmers,  are  for  a  period  of 
their  existence  inhabitants  of  the  upper  strata  of  the  water. 
Most  of  our  sea- fishes  spawn  in  spring  and  summer,  just  at 
the  time  when  the  required  food  for  the  little  fry  is  most 
abundant  Let  us  own,  then,  how  much  we  are  indebted 
to  these  microscopic  crustaceans,  which  thus  play  so 
important  a  part  in  nourishing  the  millions  of  young 
herrings,  themselves  destined  in  time  to  help  to  nourish,  at 
a  cheap  cost,  hundreds  of  thousands  of  the  working-classes 
of  our  land.  Of  course  there  are  many  other  small 
organisms,  whether  animal  or  vegetable,  which  afford  food 
to  the  herrings,  and  to  the  fry  of  numerous  other  fishes. 
But  the  small  Crustacea  are  certainly  among  the  most 
important  articles  of  fishes'  diet* 


•  The  existence  of  abundant  microscopic  organisms  to  feed  the 
minute  young  fry  of  our  sea-fishes  is  obviously  necessary,  and  it  is 
quite  probable  that  the  occasional  absence  of  such  food  for  a  su^ictent 
time  in  fishes  which  have  spawned  at  abnormal  seasons,  or  when  ova 
or  fry  may  have  been  earned  out  of  the  reach  of  food,  may  have 
resulted  in  Lbe  production  of  those  ctmous  elongate,  pellucid,  muscukr, 
band- shaped  creatures  called  Liptoctphali^  which  have  a  sq^ented 
chorda  dor  salts  instead  of  a  true  vertebral  column,  and  which  never 
develop  generative  organs.  From  the  absence  of  suitable  food^  or  at 
mny  rate  from  the  absence  of  those  conditions  necessary  for  the 
development  of  the  embryos,  be  they  what  they  may,  these  Lipi&c«pkali 
hftve  been  arrested  at  their  growth  in  infancy,  but  for  a  lime  exist  as 
nildevdopcd  "  hydropic  forms  of  fish-bfe,  which  die  before  they  attain 
m  characters  of  a  perlect  animal  ^  (see  Gunihcr's  *  Study  of  Fi^icSi* 
8i  ;  also  uoder  *'  Ccmger.**) 
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Sea  Fishes  in  Relation  to  Man. 

The  most  obvious  and  important  relation  in  which  sea- 
fishes  stand  to  man  is  evidently  that  of  supplying  him  with 
food  ;  but  fish-flesh  affording  also  certain  special  substances, 
is  useful  as  a  medicine ;  and,  thirdly,  there  is  the  utilisation, 
as  offal,'  of  parts  not  available  for  food,  for  manure  or  other 
purposes. 

As  to  food  it  b  clear  that  we  should  know  that  it  must 
have  nutritious  qualities  to  be  of  any  real  service ;  we 
should  determine  in  what  proportion  it  has  nutritive 
qualities  compared  with  other  kinds  of  animal  food.  I  do 
not  know  whether  any  recent  experimental  tests  have  been 
made  on  this  subject  Some  years  ago  Dr.  John  Davy,  the 
brother  and  biographer  of  Sir  John  Davy,  an  eminent 
chemist  and  physiologist,  conducted  certain  experiments 
with  a  view  to  ascertain  the  value  of  fish  in  relation  to  diet, 
and  in  his  Physiological  Researches  (JLondon^  1863)  he  has 
a  valuable  chapter  on  the  Nutritive  Power  of  Fish ;  and 
on  the  Peculiar  Qualities  of  Fish  as  Articles  of  Diet  The 
first  part  of  his  remarks  I  will  quote  word  for  word. 

"  Of  the  Nutritive  Power  of  Fish : — The  proposition 
probably  will  be  admitted  that  the  nutritive  power  of  all 
the  ordinary  articles  of  animal  food,  at  least  of  those 
composed  principally  of  muscular  fibre,  or  of  muscle  and 
fat,  to  whatever  class  belonging,  is  approximately  denoted 
by  their  several  specific  qualities,  and  by  the  amount  of  solid 
matter  which  each  contains,  as  determined  by  thorough 
drying,  or  the  expulsion  of  the  aqueous  part,  at  a 
temperature  such  as  that  of  boiling  water,  not  sufficiently 
high  to  effect  any  well-marked  chemical  change.  In  the 
trials  I  have  made,  founded  on  this  proposition,  the  specific 
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gravity  has  been  ascertained  in  the  ordinary  hydrostatical 
way;  the  portions  submitted  to  trial,  in  the  instance  offish, 
have  been  taken  from  the  thicker  part  of  the  back,  freed 
from  skin  and  bone,  composed  chiefly  of  muscle.  And 
the  same  or  similar  portions  have  been  used  for  the  purpose 
of  determining  their  soh'd  contents,  dried  in  platina  or  glass 
capsules  of  known  weight,  and  exposed  to  the  process  of 
drying  till  they  cease  to  diminish  in  weight. 

•*  The  trials  on  the  other  articles  of  diet»  made  for  the 
sake  of  comparison,  both  as  regards  specific  gravity 
(excepting  the  liquids)  and  the  abstraction  of  the  hygros- 
copic water,  or  water  capable  of  being  dissipated  by  the 
degree  of  temperature  mentioned,  have  been  conducted  in  a 
similar  manner.  The  balance  used  was  one  of  great  delicacy 
when  at  home,  or  a  small  portable  one  when  from  home,  of 
less  delicacy,  yet  turning  readily  with  one  tenth  of  a  grain. 

**  The  results  obtained  arc  given  in  the  following  tables ; 
in  the  first,  on  some  different  species  of  fish  ;  in  the  second 
on  some  other  articles  of  animal  food.  I  have  thought  it 
right,  whenever  it  was  in  my  power,  to  notice  not  only  the 
time  when  the  fish  was  taken,  but  also  the  place  where 
they  were  procured — not  always  so  precise  as  I  could  wish» 
as  both  season  and  locality  may  have  an  influence  on  their 
quality  individually.  Where  the  place  mentioned  is  inland, 
it  must  be  understood  that^  in  the  instance  of  sea-fish, 
they  were  from  the  nearest  seaport. 

"These  results  I  would  wish  to  have  considered  merely 
as  I  have  proposed  in  introducing  them,  viz  :  as  approximate 
ones.  Some  of  them  may  not  be  perfectly  correct,  owing 
to  circumstances  of  a  vitiating  kind,  especially  the  time  of 
keeping.  Thus,  in  the  case  of  the  whiting,  which  was 
brought  from  Chester,  its  specific  gravity  and  its  proportion 
of  solid  matter  may  be  given  a  little  too  high,  owing  to 
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Table  I- 

■ 

species  of  Fi&h. 

Sp^. 
gniv. 

Solid  mai- 
ler per  cent. 

Place  where  gtX,  and  time. 

1 

Turbot,  Rham^us  maxi- 

mum      

1,062 

2o*3 

March.     Liverpool. 

^^^^1 

Brill,  R^  vulgaris    .     . 

1,061 

20'2 

OcL     Penzance. 

^^^^Hi 

Haddock,  Gadus  <sgU- 

^^H 

finus    •     ,     -     .     . 

1,056 

20-2 

Aug.    Ambleside, 

^^1 

Hake,  G,  merluccius    . 

I1O54 

17*4 

Oct.     Pen^ance. 

^^H^ 

Pollack,  G.  pollackius 

1,060 

»9'3 

Oct    Penzance- 

^^ll 

Whiting,     merlangius 

^^1 

tmlgaris  .... 

1,062 

21*5 

March.    Chester, 

^^H 

Common  Cod,  Morrhua 

^^H 

i/ulgaris   .      .      »     , 

r»oS9 

1     19'2 

April.     Ambleside. 

^^H 

Red    Gurnard,    Trigla 

^^1 

cuculus      .... 

1,069 

23-6 

Oct.     Penzance, 

^^H 

■ 

Dory,  Zcutfaber    . 

1,070 

22*9 

Oct,    Penzance. 

^^1 

■ 

Mackerel,  Scomber  Scotn- 

^^H 

K| 

krus     .     .     ,      .     , 

1,043 

37'9 

Oct.     Peazance. 

^^H 

W 

Sole,  Solea  vulgaris     . 

1,06s 

23-0 

Feb,     Ambleside. 

^^1' 

w 

Ditto,  ditto  .      .     ,     . 

1,064 

21*1 

Feb.    Ambleside. 

^^^H 

■ 

Thomback,  Rasa    da- 

i^li 

vata 

1,061 

22*2 

Oct,     Penzance. 

^^^^H 

Salmon,  Salmo  salar  . 

1,071 

29-4 

March.     River  Boyne, 
Ireland^    fresh     rua 
from  the  sea. 

^ 

Sea  Trout,  S.  eriox      , 

*. 

4t*2    1 

June.     Ambleside. 

^^1 

Char,  S.  umbla  . 

1,056 

22*2 

Nov,     Windermere. 

^^H 

Trout,  S.  far  10  . 

^053 

22'5 

March.  Lough  Corrib, 
I  reland,  weigh  t  ab  o  u  t 
41b.,  good  condition. 

I 

Ditto,  ditto  .     .     ,      , 

1,050 

187 

Oct.     River  Brathray. 
Small  fish,  about  2  oz. 

H 

Smelt,  5.  eperlanus      , 

1,060 

I9'3 

March.     Liverpool 

^^^H 

^ 

Eel,  Anguilla  latirostris 

I1034 

33-6 

June.    Ambleside. 

^H 

1 

Tabl] 

E  IL 

■ 

1 

KiDdftoTFood, 

Spec. 

Solid  mat- 
ter percent. 

Time  uid  pbce. 

^^M 

Beef,  sirloin .     .      •     . 

1 ,078 

26*9 

March.     Ambleside, 

Veal,  loin      .... 

1,076 

27*2 

Nov.     Ambleside. 

^^M 

Mutton,  leg  ...     . 

1,069 

26^5 

Nov.     Ambleside. 

^^H 

Pork,  loin      .... 

1,080 

30' 5 

Jan.     Ambleside. 

'^^1 

Pemmican,  composed  of 

, 

86*25  j 

Victualling  Yard,  Ports- 

^^1 

beef  and  suet .     .     • 

mouth, 

^^H 

j  Common    Fowl,  breast 

1,075 

27-2 

Nov.     Ambleside. 

^^H 

Grey  Plover,  breast      . 

1,072 

30M 

Nov.     Ambleside. 

^^1 

Cow*s  Milk,  new,  before 

^^H 

cream  had  separated 

1,031 

II'2 

Nov. 

^H 

White  of  hen's  egg.     . 

1,044 

139 

'  ^^M 

Yolk  of  the  same    , 

1*032 

45-1 

^H 

L 

^M 

44    THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


some  loss  of  moisture  before  the  trials  on  it  were  made. 
Casting  the  eye  over  the  first  table,  it  will  be  seen  that  the 
range  of  nutritive  power,  as  denoted  by  the  specific  gravity 
and  the  proportion  of  solid  matter,  is  pretty  equable,  except 
in  a  few  instances,  and  chiefly  those  of  the  salmon  and 
mackerel,  the  one  exhibiting  a  high  specific  gravity,  with 
a  large  proportion  of  solid  matter ;  the  other  a  low  specific 
gravity,  with  a  still  larger  proportion  of  matter — viz  : 
muscle  and  oil — and,  in  consequence  of  the  latter,  the  inferior 
specific  gravity.  A  portion  of  the  mackerel,  I  may  remark, 
merely  by  drying  and  pressure  between  folds  of  blotting 
paper,  lost  12*52  per  cent  of  oil  Oil  also  abounds  in  the 
sea-trout  and  eel,  and  hence  the  large  amount  of  residue 
they  afforded.  Comparing  seriatim  the  first  table  with 
the  second,  the  degree  of  difference  of  nutritive  power 
of  those  articles  standing  highest  in  each^  appears  to  be 
inconsiderable,  and  not  great  in  the  majority  of  the  others, 
exclusive  of  the  liquids— hardly  in  accordance  with  popular 
and  long  received  notions." 

Certainly,  as  Dr  Davy  remarks,  the  results  of  hjs  triab 
are  not  in  accordance  with  popular  opinion  ;  and  it  must 
be  gratifying  to  fish-consumers  to  find  that  there  is  so 
large  a  percentage  of  nutritive  power,  nitrogenous  and 
oleaginous,  in  the  fish  they  consume.  Let  us  cheapen  fish 
by  multiplying  the  mechanical  means  for  their  capture,  and 
so  increase  the  supply. 

As  to  xhn  peculiar  qualities  of  fish  as  an  article  of  diet,  as 
to  whether  fish  contains  any  elements  which  may  be  more 
conducive  to  tlie  maintenance  of  the  general  health,  or  be 
more  effectual  in  restoring  vital  power  to  diseased  or  im» 
paired  constitutions  than  the  flesh  of  such  animals  among 
Ihe  mammals  and  birds  as  are  commonly  used  for  food,  it 
seems  that  an  answer  may  be  given  in  the  affirmative 
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Dr.  Davy's  researches  in  connection  with  this  important 
subject  are  full  of  interest  and  importance.  The  bene- 
ficial use  of  cod-liver  oil  as  medicinal  food  of  course 
immediately  occurs  to  the  mind.  No  one  doubts  its 
efficacy  in  mitigating  pulmonary  consumptioa  To 
what  particular  element  in  cod-liver  oil  is  its  healing  or 

P  restorative  property  due?  The  answer  probably  is,  *'to 
the  presence  of  iodine."  Dr  Davy's  words  are :  "  As  this 
(cod-liver)  oil  contains  iodine,  the  analogy  seems  to 
strengthen  the  inference  that  sea- fish  generally  may  be 
alike  beneficial.'*  The  question  then  arises,  Do  consumers 
of  large  quantities  of  sea-fish  enjoy  as  a  rule,  cmteris 
paribus^  better  health  than  those  who  seldom  or  never 
partake  of  it  ?  Or,  to  come  to  a  more  special  and  definite 
question,  Are  such  consumers  less  subject  to  diseases  of  a 
scrofulous    and    tubercular    nature   than   non-consumers? 

f  Dr.  Davy  is  inclined,  from  the  information  he  has  been 
able  to  collect,  to  think  that  they  are  *'less  subject  to  the 
diseases  referred  to  than  any  other  class,  without  excep- 
tion," Dr.  Davy  writes :  **  At  Plymouth,  at  the  public 
dispensary,  a  good  opportunity  is  afforded  of  arriving  at 
some  positive  conclusion,  some  exact  knowledge  of  the 
comparative  prevalency  of  those  diseases  in  the  several 
classes  of  the  community.  The  able  physician  of  that 
institution,  Dr.  Cookworthy,  at  my  request,  has  had  the 
goodness  to  consult  its  records,  and  from  a  communication 
with  which  he  has  favoured  me  it  appears  that  of  *654 
cases  of  confirmed  phthisis  and  of  haemoptysis^  the  pro- 
bable result  of  tuberculosis  *  entered  in  the  register  of  the 
dispensary,  234  males,  376  females,  whose  ages  and  occu- 
pations  are  given  individually,  the  small  number  of  four 

I    only  were  of  fishermen's  families — one  male   and   three 

I    females — ^which  is  the  ratio  of  i  to  163-2  ;  and  of  water- 
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men,  'who  fish  with  hook  and  line  when  other  work  is 
scarce,  generally  very  poor,  and  of  habits  generally  by  no 
means  temperate  or  regular,*  the  number,  including  their 
families,  did  not  exceed  eleven,  of  whom  ten  were  males 
and  one  a  female,  which  is  in  the  ratio  of  i  to  58*8.  The 
entries  from  which  the  654  cases  are  extracted.  Dr.  Cook- 
worthy  states,  exceed  20,000.  He  assures  me  that  had  he 
taken  scrofula  in  all  its  forms  the  result  would,  he  believes, 
have  been  more  conclusive/' 

It  may,  perhaps,  be  said  that  fishermen  spend  most  of 
their  existence  on  the  sea  or  near  it,  and  are  constantly 
breathing  the  invigorating  salt-water  air  and  inhaling  iodine, 
and  that  to  this  they  owe  their  immunit>'  from  scrofulous 
complaints.  The  answer  to  such  an  explanation  is  that  all 
classes  of  seaside  dwellers  are  not  so  exempt,  but  only 
fishermen  and  those  who  eat  large  quantities  of  fish,  and 
that  smelling  a  thing  is  a  very  different  thing  from  eating 
it  It  may  be  doubted  whether  iodine  is  taken  into  the 
system  in  any,  even  infinitesimal,  doses  simply  by  respira- 
tion ;  we  arc  constantly  breathing  nitrogen,  but  wc  do  not 
thus  get  it  into  the  system  to  feed  and  renew  our  tissues  ; 
wc  gain  it  only  by  food  Iodine  is  largely  used  in 
medicine  with  great  success,  but  as  it  is,  except  in  very 
small  quantities,  a  dangerous  poison,  it  is  preferable  to 
take  it  as  it  exists  in  our  fish-food,  by  all  those  who 
habitually  are  able  to  do  so,  than  to  take  it  according  to 
the  prescription  of  the  pharmacopoeia. 

Dn  Davy  made  trials  on  the  following  fishes:  red  gur- 
nard, mackerel,  haddock,  cod,  whiting,  sole,  ling,  herring, 
pilchard,  salmon,  sea-trout,  smelt  and  trout ;  in  the  saline 
matter  obtained  by  evaporation  from  the  charcoal  washings 
of  the  fish,  be  fotmd  clear  proof  of  the  presence  of  iodine 
by  the  test  of  starch  and  aqua  ngia.     The  native  sources 
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of  iodine  are  sea-water  and  various  marine  plants  and 
animals  ;  the  iodine  of  commerce  is  principally  obtained 
from  kelp  or  seaweed ;  many  of  our  fishes  are  large 
consumers  of  seaweeds,  predaceous  fishes  prey  upon  these 
iodine  sources,  and  in  this  way  we  can  account  for  the 
presence  of  iodine  in  their  flesh.  Dr.  Davy  tells  us  that  he 
has  detected  this  element  in  the  common  shrimp  in  an 
unmistakable  manner,  also  in  the  crab  and  lobster,  and  in 
the  common  cockle,  mussel,  and  oyster. 

The  diiferent  parts  of  the  same  fish,  however,  are  not 
equally  beneficial  in  the  manner  referred  to ;  as  their 
inorganic  elements  are  not  the  same,  the  effects  of  different 
parts  are  not  the  same.  Davy  instances  the  liver,  muscle 
and  the  roe  or  milt ;  in  the  latter  he  detected  no  trace  of 
iodine  or  of  free  alkali,  but  he  detected  in  those  organs 
another  beneficial  agent,  viz.^  phosphoric  acid,  and  thus  to 
a  certain  extent  fish-roe  and  milt  may  be  beneficial  in 
supplying  to  the  brain  of  man  certain  quantities  of  a 
substance  which  that  organ  normally  contains  to  the 
amount  of  2  or  2 i  per  cent  In  the  liver  and  muscle  of 
sea-fish  Dr  Davy  always  found  a  minute  portion  of  iodine, 
rather  more  in  the  liver  than  in  the  muscle,  hence  a 
preparation  of  the  liver  of  the  cod-fish,  in  the  case  of  the 
well-known  oil,  is  the  source  whence  the  supply  is  derived. 
As  a  probable  inference  of  the  utility  of  fish*food  in  that 
formidable  malady  goitre  (bronchocele),  sometimes  in  our 
country  called  "Derbyshire  throat,"  it  seems  that  this 
disease  is  "  unknown  amongst  the  inhabitants  of  seaports 
and  sea-coasts,  who,  from  their  situation,  cannot  fail  to 
make  more  or  less  use  of  fish."  * 

The  quality  of  the  flesh  of  fish  as  a  general  article  of 

*  In  fishes  which  are  permanent  residents  in  fresh  water  there  is  no 
iodine. 
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diet  is  not  always  the  same  at  one  time  of  the  year  as  at 
another  ;  as  a  rule  the  flesh  is  more  or  less  soft  just  after 
spawning,  insipid,  and  in  some  instances — especially  the 
**  shotten  "  herring — it  is  absolutely  hardly  worth  cooking ; 
after  it  has  recovered  from  spawning  and  at  all  other  times^ 
it  is  rich,  fleshy,  well-flavoured  and  nutritious.  The  ova 
and  milt— "hard  and  soft  roe''— of  sea-fishes  is  generally 
excellent  and  wholesome  ;  and  I  do  not  know  that  the  roc 
of  any  of  our  British  sca-fishcs  is  unwholesome,  and  almost 
poisonous,  as  is  the  case  in  some  of  T>ur  freshwater  flshes» 
as  the  pike  and  barbel 

The  quality  of  the  flesh  of  the  different  species  taken 
from  the  same  waters  depends  in  a  great  measure  upon 
the  nature  of  the  food  which  the  fish  are  in  the  habit  of 
consuming  ;  when  a  gurnard  fills  its  stomach  and  intestine 
with  such  dry  matter  as  sand-stars,  Ophiurm^nA  Ophwcomm^ 
it  is  no  wonder  that  its  own  flesh  is  dry  in  the  palate  of  the 
human  consumer  When  a  plaice  fills  its  stomach  with 
little  else  than  soft  molluscs,  and  when  the  whole  intestinal 
tract  is  of  a  watery  and  pulpy  nature,  it  is  likely  that  its 
flesh  should  be  also  soft  Those  fish  which  feed  largely 
on  Crustacea  are  the  best  food-fish,  as  I  have  already 
observed  ;  and  perhaps,  with  fish  as  with  ourselves,  a  mixed 
diet  of  Crustacea,  fish-worms  and  molluscs  tends  to  form  the 
most  desirable  kind  of  food-fish. 

With  respect  to  the  offal — such  parts  as  are  of  no  use 
to  the  consumer  as  food — I  will  do  no  more  than  refer  the 
reader  to  the  admirable  essay  on  this  subject  by  Mr  W, 
Anderson  Smith,  *  The  Utilisation  of  Fish  Offal  *  in  the 
recently  published  volume  of  the  Prize  Essays,  Edinburgh, 
♦  Fish  and  Fisheries,'  p.  200  to  206. 
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Some  Questions  relating  to  the  Whole  Subject. 

There  are  many  points  of  interest  which  might  fairly 
claim  to  be  noticed,  but  I  will  select  the  following  for 
consideration  : — 

1.  Can  sea  fishes  be  artificially  propagated  and  cul- 
tivated in  sea-water  ponds  or  reservoirs  ? 

2.  Can  any  sea  fishes  be  introduced  into  fresh-water 
reservoirs  with  a  prospect  of  success  ? 

3.  Can  the  present  modes  of  capturing  sea  fishes  be 
increased  without  fear  of  diminishing  the  natural  supplies 
of  the  sea  ? 

4.  Why  are  fish,  especially  soles,  so  dear  ? 

With  respect  to  the  artificial  propagation  of  sea  fishes 
much  remains  to  be  discovered ;  for  although  much 
attention  for  many  years  past  has  been,  and  still  is  being, 
given  to  the  cultivation  of  various  fresh-water  fishes  and  to 
the  acclimatisation  of  foreign  fish  in  home-waters,  com- 
paratively little  thought  has  been  bestowed  on  the  artificial 
propagation  and  cultivation  of  our  sea  fishes,  and  experi- 
ments are  required  before  it  would  be  possible  to  say  how 
far  such  a  thing  would  be  likely  to  be  attended  with  success. 
There  would  probably  be  no  difficulty  in  the  artificial  im- 
pregnation of  several  of  our  sea  fishes,  in  the  rearing  of  the 
fry,  in  providing  the  different  kinds  with  suitable  food,  and 
placing  them  in  conditions  under  which  they  would  thrive 
and  grow  ;  no  difficulty  that  may  not  be  in  time  surmounted 
so  far  as  relates  to  the  natural  history  side  of  the  question  ; 
but  what  would  be  the  probable  cost  of  forming  artificially- 
constructed  reservoirs  of  salt-water  on  suitable  parts  of  our 
coasts  in  connection  with  tidal  influence,  and  whether  such 
an  undertaking,  on  any  scale  likely  to  be  of  any  commercial 

vol.  X. — E.  9.  E 
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importance,  would  pay,  are  matters  which  are  open  to 
question.  Doubtless  the  being  able  to  retain  for  a  time  in 
a  healthy  state  a  stock  of  various  fishes  in  confined 
reser\oirs,  so  as  to  have  them  ready  at  hand  for  capture, 
and  for  sale,  would  be  a  great  advantage. 

Thousands  of  cod  are  annually  kept  alive  in  the  large 
floating  boxes  in  the  docks  at  Grimsby,  and  their  temporary 
preservation  there  is  attended  with  little  or  no  expense, 
and  there  is  no  reason  why  this  plan  of  having  a  reserve 
force  should  not  be  adopted  generally,  where  suitable  dock 
accommodation  is  available.  But  this  is  a  very  different 
matter  from  what  is  meant  by  the  cuhivati4m  of  sea  fishes 
in  artificially-constructed  ponds. 

Pisciculture  by  the  Romans, — The  ancient  Romans,  as  \s 
well-known^  largely  practised  this  marine  pisciculture,  and  at 
one  period  of  their  history  it  is  evident  that  one  object  they 
had  in  view  was  a  commercial  one.  Varro  and  Columella 
have  left  us  an  account  of  these  twana  ot piscina,  and  as 
the  subject  has  not  only  an  historical  but  a  practical  interest, 
I  will  here  give  in  full  Columella's  two  chapters  which 
treat  of  this  subject  As  his  remarks  have  never,  so  far  as  I 
am  aware,  been  translated  before,  and  as  they  show  us  an 
ancient  successful  method,  I  do  so  without  apology  for  their 
introduction  here 

Columella,  having  treated  of  various  matters  relating  to 
the  agricultural  and  rural  life  in  connection  with  kindred 
topics,  proceeds  to  give  some  instructions  about  the  cul- 
tivation of  fi.shes  (**  cura  piscium  *').     He  says :  • 

'*  Since  I  have  spoken  of  aquatic  animals,"  (he  had  just 
treated  of  water-fowl  preserves)  **  it  is  not  inopportune  to 
speak  now  of  the  cultivation  of  fishes,  and  although  one 
would  think  tliat  a  digres^on  on  this  subject  is  quite  foreign 
*  Colufiicna.  rtii,  cap.  t6. 
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to  agriculturists — for  what  are  more  opposite  than  land 
and  water  ? — ^still  I  shall  not  pass  the  matter  over,  for  our 
ancestors  have  made  even  the  study  of  these  things 
celebrated,  to  such  an  extent  indeed  as  to  have  confined 
sea  fishes  in  fresh  waters,  and  to  have  bestowed  the  same 
care  in  the  nurture  of  the  grey  mullet  {mugil)^  and  the 
scarus  which  they  now  do  on  the  muraena  and  basse  (lupus)  ; 
for  that  rural  offspring  of  Romulus  and  Remus  considered 
it  a  great  matter  that  country  life,  if  it  were  to  be  put  into 
comparison  with  town  life,  should  in  no  respect  be  deficient 
in  resources;  wherefore  they  stocked  not  only  the  ponds 
which  they  themselves  had  made,  but  they  even  filled 
natural  lakes  with  produce  brought  from  the  sea.*  In 
them  Velinus,  in  them  also  Sabatinus,  also  Vulsinensis 
and  Ciminius  reared  basse  and  sea-bream  {aurata\  and 
other  kinds  of  sea-fish  tolerant  of  fresh-water.  Later  on, 
a  succeeding  age  abolished  that  kind  of  fish-culture,  and 
the  luxury  of  the  rich  made  enclosures  round  the  seas  them- 
selves and  Neptune,  so  that  even  then  in  the  memory  of 
our  grandfathers  a  certain  deed  and  saying  of  Marcius 
Philippus,t  a  man  of  very  luxurious  habits,  used  to  be  talked 
about  as  if  they  were  exceedingly  witty ;  for  this  man, 
when  by  chance  he  was  supping  as  a  guest  at  the  house  of 

•  Columella's  words  arc  :  "  Lacus  convcctis  marinis  seminibus  reple- 
bant"  Dr.  Badham  interprets  this  as  meaning  the  actual  eggs  of  the 
fishes;  I  feel  sure,  however,  that  the  word  semen  simply  denotes 
"produce,"  "stock,"  "store."  There  is  no  reference  in  classical 
authors  that  would  lead  us  to  infer  that  they  practised  artificial  im- 
pregnation, and  they  were  not  likely  to  have  been  acquainted  with  the 
floating  ova  of  fishes. 

t  Tribune  of  the  Plebs,  B.c  104,  the  celebrated  orator  and  pleader 
mentioned  by  Horace  : 

"  Strenuus  et  fortis,  casisque  Philippus  agendis 

Qarus."— Epist.  i.  7.  46. 

Celebrated  also  for  the  extent  and  magnificence  of  his  fish-ponds. 

E  2 
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Catinus,  and  when  he  had  tasted  basse  from  a  neighbouring 
stream,  spit  the  piece  out  of  his  mouth,  and  followed  up 
his  impudent  deed  by  the  remark,  *  May  I  die  but  I  thought 
I  was  eating  fish  ! '  This  false  oath,  therefore,  caused  the 
taste  of  many  to  become  fastidious,  and  taught  the  educated 
palate  to  disdain  a  river  basse  unless  it  had  been  one  that 
had  struggled  in  the  strong  current  of  the  Tiber.  There- 
fore Terentius  Varro  said,  *  There  is  not  a  single  low 
follow  nor  buffoon  who  does  not  now  say  that  it  matters 
not  whether  vivaria  are  stocked  with  fish  of  that  kind,  or 
with  frogs.  But  still  in  those  days,  the  luxuriousness  of 
which  Varro  has  mentioned,  the  severity  of  Cato  used  to 
be  especially  extolled,  and  yet  he,  the  tutor  of  Lucullus^ 
sold  his  ward's  fish-ponds  for  the  large  sum  of  four 
hundred  thousand  sesterces  (equal  to  about  £^,$40).  For 
at  that  time  cook-shop  dainties  were  in  high  request  when 
vivaria,  to  which  men  were  excessively  devoted,  were 
brought  down  to  the  sea,  just  as  before  that  time,  Nu- 
mantinus  and  Isauricus  of  conquered  nations,  also  Scrgius 
Orata  [Aurata]  and  Licinius  Murarna  rejoiced  in  calling 
themselves  after  the  names  of  their  capti\^  fishes.  But 
since  in  this'  way  manners  became  hardened,  we,  that  we 
may  not  appear  to  be  fierce  reprovers  of  so  many  past 
ages,  but  in  order  that  these  matters  should  be  regarded, 
not  as  common  things,  but  as  especially  praiseworthy  and 
honourable,  will  show  that  this  country-house  occupa- 
tion is  even  a  gain  to  families.  For  he  who  has  bought 
cither  islands  or  land  near  the  sea,  and  is  unable,  from  the 
poverty  of  the  soil  generally  to  be  found  near  the  sea,  to 
derive  therefrom  the  fruits  of  the  earth,  may  make  his  profit 
from  the  sea. 

"  Now  the  very  first  thing  to  consider  is  the  nature  of  the 
where  you  may  haw  resolved  to  make  your  fish- 
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ponds ;  for  all  kinds  of  fish  cannot  be  had  from  all  shores. 
A  muddy  region  suits  the  flat  fish,  as  the  sole,  the  turbot 
and  the  brill ;  and  the  same  kind  is  suited  for  various 
kinds  of  shell-fish.*  Sandy  streams  feed  flat  fishes  fairly 
well  (non  pessime),  but  they  are  better  for  sea  fishes,  as 
gilt-heads  and  dentrice  .  .  . ;  t  they  are  not  at  all  good  for 
shell-fish.  Again  a  rocky  sea  nourishes  those  kinds  which 
live  among  rocks,  and  which  in  consequence  are  called 
rock-fish  {saxatiles\  as  the  meruUB  and  the  turdi  [perhaps 
wrasse]  and  the  melanuri.  We  ought  also  to  take  into 
account  the  difference  of  the  seas,  as  well  as  of  the  shores 
in  order  that  fish  brought  from  foreign  shores  may  not 
disappoint  us  ;  for  every  kind  of  fish  cannot  exist  in  every 
sea,  as  the  helops  for  instance,  which  is  nourished  in  the 
Pamphylian  Sea,  and  in  no  other ;  as  the  dory  {faber\  ac- 
counted as  one  of  the  best  fishes  in  our  municipality  of 
Gades,  and  which  according  to  old  custom  is  called  zeus 
Xzaeus^  2r<=^] ;  as  the  scarus^  which  is  most  abundant  on  all 
the  shores  of  Asia  Minor  and  Greece  as  far  as  Sicily,  but 
never  swims  out  to  the  Ligurian  Sea,  nor  through  the  seas 
of  Gaul  to  those  of  Spain.  Therefore  if  such  fish  are  brought 
to  our  vivaria,  let  them  not  be  kept  long.  The  muraena  alone 
of  the  high-priced  fish  {pretiosis piscibtis\  although  indigenous 
in  the  Tartessian  as  well  as  in  the  Carpathian  Sea,  which  is 
its  most  distant  habitat,  can  live  as  a  guest  in  any  sea.  But 
let  us  now  discuss  about  the  site  of  fish-ponds. 

(Cap.  17.)  ♦*  We  judge  a  pond  {stagnufn\  to  be  far  the  best 
when  it  is  so  situated,  that  each  following  wave  of  the  sea 
removes  the  one  before  it,  and  does  not  permit  the  old  one 
to  remain  within  the  enclosure  ;  for  this  is  similar  to  what 

*  Columella  enumerates  several,  but  I  have  not  time  to  go  into  the 
difficult  question  of  identity. 
t  The  text  is  probably  corrupt  here. 
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happens  in  the  sea,  which,  being  constantly  agitated  by  the 
wind,  is  unable  to  become  warm,  because  the  cold  sea  rolls 
the  cold  wave  up  from  the  depth  to  the  upper  portion.     A  ^ 
pond  is  either  cut  out  of  a  rock — though  there  is  seldom ' 
necessity  for  this— or  is   built  on  the  shore  by  means   of 
masonry.    But  in  whatever  way  it  is  made,  it  ought  to  have 
a  hollow  cavity  near  the  bottom,  if  it  is  to  be  always  keplJ 
cold  by  the  influx  of  rushing  water  ;  it  should  also  have 
other  cavities,  either  simple  and  straight  whither  the  scaly 
shoal  may  retire,  or  curved  in  the  form  of  a  snail-shell,  of 
sufficient  dimensions  to  allow  the  murenar  a  shelter.    Some 
persons,  however,  do  not  like  to  mix  these  fish  with  others 
of  a  different  kind,  because  when  they  are  harassed  \\\X)\ 
rabies  similar  to  that  which  occurs  in  dogs,  they  persecute 
the   fishy   shoals  most  savagely  and  kill  many  by  biting 
them.     Escape-passages,   moreover,   should    be   made    on 
every  side  of  the  piscifia^  if  the  nature  of  the  place  permit 
it,  for  the  old  water,  in  whatever  direction  it  is  impelled  by 
the  wave,  is  more  easily  changed  if  there  is  an  exit  for  the 
water    opposite    to    its    entrance   into   the   pond.     These 
escape-channels  {meatus)  we  think  should   be  made  near 
the  bottom  of  the  enclosure,  if  the  situation  of  the  place 
allow  it,  so  that  a  plummet  let  down  to  the  bottom  of  the 
pond  should  show  a  depth  of  seven  feet  of  water  above  ; 
this  measure  of  water  is  sufficient  for  the  fishes ;  and  there 
is  no  doubt  that  the  more  the  water  comes  from  the  bottom 
of  the  sea  so  much  the  colder  it  is,  and  cold  is  a  condition 
most  suitable  for  the  swimming  fishes. 

*'  But  if  the  spot  selected  for  a  vivarium  is  on  a  level  with 
the  sea-water,  then  the  pond  is  to  be  dug  out  to  a  depth  of 
nine  feet ;  streams  of  water  are  to  be  brought  in  by  means 
of  channels  within  tw*o  feet  from  the  top,  and  care  must  be 
that  these  streams  come  in  copiously,  because  the 
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quantity  of  water  in  the  pond  which  Is  below  the  sea-level 
is  driven  out  just  as  if  a  fresh  rush  of  sea- water  had  gained 
admittance.  Many  people  are  of  opinion  that,  in  ponds  of 
the  nature  just  mentioned,  long  and  tortuous  recesses 
should  be  made  for  the  fishes  in  the  sides  of  the  cavity,  as 
dark  places  of  retreat  for  them.  But  if  fresh  sea-water  is 
not  continually  running  through  the  pond,  to  do  this  is 
injurious,  because  reservoirs  of  this  kind  do  not  readily 
admit  fresh  supplies  of  sea- water,  and  with  difficulty  get 
rid  of  the  old,  and  stinking  water  is  more  injurious  than 
darkness  is  beneficial.  Nevertheless  little  holes  should 
be  hollowed  out  of  the  walls  to  protect  the  fish  from 
the  heat  of  the  sun  ;  but  we  ought  to  remember  that  for 
the  channels  through  which  the  pond  receives  its  water, 
brass  gratings  {(Bmi  cancelH)  with  narrow  openings  should 
be  fixed  by  which  the  escape  of  the  fish  may  be  prevented. 
If  space  permit,  it  will  be  advisable  to  place  in  the  pond 
rocks  taken  from  the  shore  clothed  with  seaweed,  and  thus, 
so  far  as  the  ingenuity  of  man  can  contrive,  to  represent  the 
actual  appearance  of  the  sea,  in  order  that  the  confined 
fishes  may  be  as  little  as  possible  aware  of  their  imprison- 
ment By  these  means  we  shall  lead  the  aquatic  flock  to 
their  assigned  stalls.  It  is  well  also  for  us  to  remember, 
even  in  matters  relating  to  water,  the  one  precept  related  to 
land  questions — *  Whatever  each  region  may  produce  ;  *  for 
we  never  should  be  able,  however  much  we  desired  it,  to 
feed  in  a  vivarium  a  multitude  of  red  mullets,  as  we 
sometimes  see  in  the  sea,  because  this  kind  is  very  delicate 
and  intolerant  of  captivnty  ;  rarely  indeed — perhaps  only 
one  or  two  out  of  many  thousands^ — do  they  endure  confine- 
ment, but  on  the  other  hand,  we  frequently  witness  within 
the  barriers  marine  shoals  of  the  sluggish  grey  mullet  and 
the  rapacious  basse.     Therefore,  as  I  have  proposed,  let  us 
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consider  the  nature  of  the  shore,  and  if  we  see  it  to  be 
rocky  let  us  approve  and  make  our  stew  rocky.  Many 
kinds  of  turdus  mertdcs  and  greedy  mustelm  and  basse, 
whether  spotted  or  not,  we  may  introduce  into  the  pond, 
also  the  floating  murena,  which  are  especially  esteemed, 
and  other  rock-fishes  of  value,  for  the  cheap  sort  it  does  not 
pay  to  capture,  let  alone  to  feed. 

*'  Those  kind  of  fish  which  belong  to  a  sandy  shore  may 
be  kept  in  the  stews ;  but  shores  which  are  full  of  slime  and 
mud  are,  as  I  said  before,  better  adapted  for  shell-fish  and 
creatures  which  lie  on  the  bottom.  Again  a  site  of  a  stew 
which  suits  flat-fishes,  may  not  suit  other  kinds  ;  the  same 
kind  of  food  may  not  do  for  flat-fishes  and  those  which 
swim  erect ;  for  soles,  turbots,  and  such  like  fish  a  shallow 
depression  of  two  feet  in  depth  is  made  in  that  part  of  the 
shore  which  is  never  left  by  the  retreating  tide.  Closely 
set  stakes  are  fixed  in  the  margin  of  the  pond,  and  these  arc 
always  higher  than  the  sea-water,  even  when  the  waves 
swelL  By  and  by  embankments  or  breakwaters  (moles)  are 
thrown  up  all  round  so  as  to  form  an  enclosure  above  the 
height  of  the  tide,  for  by  this  means  the  fury  of  the  sea  is 
broken  by  the  base  of  the  embankment,  the  fish  being  in 
calm  water  are  not  disturbed  from  their  places,  and  the  vi- 
varium is  not  filled  by  a  heap  of  sea- weed  cast  up  in  storms 
by  the  fury  of  the  sea*  In  some  places  it  will  also  be 
necessary  to  interpose  earthwork  of  a  meandering  form,  with 
small  and  narrow  passages  to  admit  the  sea-water  without 
the  waves  at  the  most  tempestuous  times  of  the  winter. 

**  Flatfishes  require  softer  food  than  those  which  arc  found 
near  rocks,  because  they  arc  cither  without  teeth  and  suck  up 
the  fofKl,  or  swallow  it  entire,  but  cannot  chew  it  Therefore 
you  should  offer  them  dripping  ha  Ice.  bits  of  salt  pilchard 
(?  €hakis),  putrid  sardine,  the  gills  oiscarus  or  any  part  of  the 
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intestines  of  the  fie/amjfs  and  lacerius.the  bellies  of  mackerel, 
dog-fish  and  elacate,  and,  not  to  mention  further  particulars, 
any  kind  of  salted  refuse  swept  from  the  fishmongers*  shops. 
I  have  mentioned  many  kinds  of  food,  not  because  all  may 
be  had  from  all  shores,  but  in  order  that  out  of  these  I  may 
offer  some  which  you  may  obtain.  It  is  proper  also  to  give 
them  green  opened  figs,  and  the  mild  fruit  of  the  arbutus 
after  it  has  been  broken  by  the  fingers,  and  the  crushed 
fruit  of  the  service  tree  \Pynis  dm^estica] ;  also,  such  as  is 
readily  sucked  in^ — as  curd  fresh  from  the  dairy  pail,  that  is 
to  say,  if  the  locality  of  the  place  and  the  time  of  the  year 
suit  You  cannot,  however,  give  them  any  better  food  than 
the  salt  fish  before  mentioned,  because  it  has  strong  odour, 
and  every  kind  of  flat  fish  finds  out  its  food  rather  by  the 
nostrils  than  by  the  eyes,  because  though  it  always  rests 
supine,  it  has  an  upward  aspect,  and  so  does  not  easily 
perceive  what  is  flat  on  the  ground,  either  on  the  right  side 
or  on  the  left  Therefore  when  salt  food  is  thrown  to  them 
they  come  to  it,  being  guided  by  the  smell.  Other  fish, 
aowever,  whether  rock-fish  or  open-sea  fish  {pelagii)^  are 
^better  fed  with  fresh  fish,  though  they  will  do  with  salt,  for 
both  the  haleaUa  newly  captured  and  the  canthams,  as  well 
as  the  little  goby,  and,  in  fine,  every  kind  of  little  fish,  are 
food  for  big  ones.  But  if  the  severity  of  winter  does  not 
permit  this  kind  of  food  to  be  given,  then  stale  bread- 
crumbs or  any  chopped-up  fruit  in  season  will  do. 

"Dried  figs,  especially  the  large  kinds,  as  the  Baetic  and 
Numidian,  are  always  given  to  them,  But  that  must  not  be 
done  which  many  people  do,  namely,  give  the  fish  nothing  at 
all,  because,  although  they  are  able  to  sustain  themselves 
without  food  for  a  long  time,  unless  the  fish  is  fattened  with 
rfood  supplied  by  its  master,  when  it  is  brought  to  the  fish- 
market  its  leanness  proclaims  that  it  was  not  caught  in  the 
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sea  but  taken  from  confinement,  on  which  account  it  loses 
much  of  its  value,"  (De  Re  Rustica,  vol  ii.  viii  capi  i6  & 
17 ;  ed  Schneider.) 

It  is  quite  certain  that  there  is  a  good  deal  of  practical 
common  sense  in  the  above  information,  and  that  even 
modern  pisciculturists  may  derive  some  useful  hints  from 
Columella's  instructions.  It  will  be  noticed  that  he  says 
nothing  of  fish  breeding  in  these  vivaria,  and  I  do  not 
remember  any  classical  allusion  which  would  lead  us  to 
infer  that  the  ancients  had  ever  this  prospect  in  view.  Their 
objects  were  to  have  fish  ready  for  the  family  consumption, 
for  sale,  and,  amongst  the  luxurious  and  wealthy,  simply 
for  the  sake  of  amusement  Of  course  we  lose  much  in 
Columella's  narration,  because  it  is  not  at  all  possible  in 
some  cases  to  identify  the  kinds  of  fish  of  which  he  speaks ; 
the  names  of  those  fishes  I  have  left  untranslated.  Although 
we  know  that  these  artificial  salt-water  ponds  were  very 
expensive  when  made  and  stocked  for  the  amusement  of 
the  rich,  it  would  seem,  from  Columella  s  advice  only  to 
cultivate  the  fish  which  would  sell  welt,  that  it  must  have 
been  a  profitable  business^  **  even  a  gain  to  families."  Some 
of  the  things  upon  which  the  Romans  fed  their  fish  may 
strike  us  as  strange  ;  some  experiments  on  this  kind  of  food 
might  be  tried 

Artificial  Propagation  of  Sea  Fishes. 


There  are  certain  positive  conditions  which  all  fish  aim 
require  for  impregnation  and  development ;  other  conditions 
there  arc  which  arc  necessary  for  some  eggs  but  not  for 
others  ;  and  it  is  scarcely  likely»  considering  the  difference 
existing  in  the  habits  and  physiology  of  fishes,  that  OKC 
general  rule  should  hold  good  in  all  cases.     The  i^osilive 
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requirements  for  the  impregnation  of  all  fish  ova  are, 
that  the  ova  should  be  mature ;  that  the  milt  of  the  male 
should  be  ripe ;  that  the  spermatozoids  of  the  milt  should 
enter  either  by  the  micropyle,  or,  possibly,  in  the  case  of 
very  thin  egg- membranes,  through  the  integument ;  that 
the  mixture  of  the  ripe  milt  with  the  ripe  ova  should  take 
place  as  soon  as  possible  after  the  male  and  female  fish  have 
been  stripped  ;  that  the  ova  must  not  be  left  in  the  water 
more  than  a  few  minutes  before  the  milt  is  applied,  because 
a  rapid  absorption  of  the  water  takes  place  and  renders  each 
ovum  incapable  of  afterguards  receiving  the  spermatozoa. 
It  is  probable  that  the  fecundating  influence  of  the  milt  is 
able  under  certain  conditions,  such  as  being  kept  in  a  cool 
temperature  and  being  unmixed  with  water,  to  be  maintained 
for  a  much  longer  period  than  could  be  allowed  for  the 
^^^^  \  hut  it  is  always  most  desirable  to  use  the  milt  fresh 
as  it  flows  from  the  male  fish  ;  at  this  time  the  spermatozoa 
are  in  the  highest  state  of  activity,  and  although  I  have 
found  the  movements  to  continue  for  many  hours,  it  is 
clear  that  they  diminish  in  activity,  and  have  therefore  less 
power  to  work  their  way  and  penetrate  the  tgg. 

It  may  be  taken  for  granted,  as  a  general  rule,  that  ripe 
ova  and  ripe  milt  flow  readily  on  a  very  slight  pressure  of 
the  abdomen  ;  and  that  only  such  are  thoroughly  to  be 
depended  upon.  Every  one  who  has  had  any  experience 
in  spawning  trout,  is  well  aware  that  in  stripping  a  female 
the  first  pressure  brings  a  number  of  eggs  spurting  out,  and 
that  when  the  fish  has  been  nearly  emptied,  the  last  that 
appear,  if  they  have  required  more  pressure,  are  more  or  less 
bloody  in  appearance^  evidently  not  yet  quite  mature. 
Fish  differ  as  to  the  time  required  before  parting  with  all 
the  eggs  from  the  ovary ;  some  take  a  short  time,  others  a 
long  one,  according  as  the  eggs  arrive  at  maturity.     Much 
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has  been  said  the  last  few  years  on  the  system  of  impreg- 
nating eggs  known  as  "  dry  spawning/'  in  which  case  the 
eggs  and  milt  are  mixed  without  the  addition  of  water ; 
some  advocate  this  method,  others  are  rather  in  favour  of 
the  wet.  The  old  system  of  mixing  the  ova  and  milt  in  a 
little  water,  allowing  both  to  remain  in  a  flat  wide  vessel 
for  about  five  or  ten  minutes,  then  pouring  off  the  water 
for  another  succession  of  ripe  and  ready  ova,  and  placing 
the  eggs  into  their  appointed  places,  is  as  successful  as  any 
system  can  be*  I  have  seen  thousands  of  trout  ova  thus 
hatched,  and  never  anticipate  a  failure  in  the  impregnating 
process.  The  presence  of  the  spermatozoa  in  water  with 
fresh  unimpregnated  ova  causes  them  at  once  to  absorb 
water,  and  the  fertilising  bodies  enter  with  it  into  the  eggs. 
The  floating  eggs  of  several  fishes  have  been  successfully 
impregnated  by  artificial  means ;  all  that  is  required  is  ta 
attend  to  the  conditions  mentioned  above,  and  the  ardficia) 
impregnation  of  floating  eggs  is  as  simple  a  matter  as  that 
of  ground  eggs.  It  is  easy  to  see  whether  fish  ova  have 
been  impregnated  or  not ;  if  they  have  not,  they  soon  turn 
white  ("blind")  and  go  bad.  The  ova  of  cod  were,  [ 
believe,  the  first  kind  operated  upon ;  experiments  were 
commenced  at  Gloucester,  Mass.,  U.S. A,,  in  August,  1878, 
by  Mr.  Milner,  who  unfortunately  died  during  the  inves- 
tigation, which  was  completed  by  Captain  Chester,  who 
has  detailed  the  whole  process.  Mr  Oldham  Chamben 
has  also  successfully  experimented  upon  cod  ova  at 
Lowestoft,  in  1882  ;  he  tried  both  the  dry  and  moist 
systcm-s,  and  his  experiments  were  successful ;  the  artificial 
impregnation  of  floating  ova,  therefore^  has  been  succcssp 
fully  accomplished  both  in  America  and  in  our  own 
country.  But  the  Americans  have  not  confined  their 
*jcpcrimcnt5  to  the  cod ;  tlic  black  and  striped  bass,  the 


J 


i 

4 


FISHES  OF  GREAT  BRITAIN  AND  IRELAND.      6i 


Spanish  mackerel,  and  the  shad,  among  other  fishes,  have 
also  been  operated  upon,  and  all  with  more  or  less  success. 
I  The  treatment  of  the  ova  after  impregnation  is  a 
separate  question,  and  one  which  requires  considerable 
care  and  attention,  at  any  rate  in  the  case  of  some  fishes 
whose  ova  float  Writing  of  the  Spanish  mackerel 
{Cyhium  ma^ulatum),  Mr,  J.  A.  Ryder,  a  learned  American 
physiologist  who  has  paid  much  attention  to  the  embry- 
ology of  fishes,  and  whose  writings  are  of  the  greatest  value 
both  scientific  and  practical,  mentions  the  buoyancy  of  the 
eggs  of  the  above-named  fish  as  apparently  caused  by  the 
presence  of  a  large  oil  sphere  in  the  vitellus.  This  had 
been  previously  observed  in  our  mackerel  {Scambef)  by  Sars 
and  Malm,  and  it  has  since  been  noticed  by  other  observers^ 
The  cod-fish  seems  to  owe  the  buoyancy  of  its  ova  to  the 
diminished  specific  gravity  of  the  whole  ^gg,  Mr.  Ryder 
insists  upon  this  buoyant  character  "  as  being  of  such  great 
physiological  import  that  we  cannot  afford  to  ignore  it  or 
to  conduct  our  hatching  work  without  taking  cognizance  of 
It  in  the  construction  of  apparatus.  The  perfectly  regular 
development  of  the  ova  was  found  to  take  place  practically 
at  the  surface  of  the  water,  while  those  which  sank  to  the 
bottom  were  considered,  in  the  light  of  experience,  as  not 
liable  to  develop  at  all.  When  the  eggs  were  kept  for  the 
whole  period  of  incubation  in  still  water  in  a  marbleised 
pan,  all  that  sank  could  be  regarded  as  irrecoverably  lost 
while  those  which  remained  floating  at  the  surface  as 
uniformly  hatched  out  The  active  movement  of  the  ova 
in  apparatus  devised  to  hatch  other  species  with  heavy  ova 
was  amongst  the  least  successful  modes,  and  especially 
where  metals,  such  as  copper,  brass,  tin,  or  nickel,  were 
used  in  the  construction  of  the  hatching  vessels  or  screens 
....  It  may  be  stated  as  a  general  principle  that  buoyant 
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ova  must  have  gentle  treatment ;  that  if  they  arc  much 
agitated  in  the  water  they  tend  to  be  injured,  and  are 
carried  to  the  bottom,  where  they  die.  It  appeared  that 
when  the  normal  buoyant  tendencies  of  the  ova  were  inter- 
fered with  by  any  of  our  methods,  large  losses  were  the 
result,  and  that  the  nearer  our  methods  approached  the 
natural  environment  of  naturally  spawned  ova  in  the  open 
sea  the  more  successful  we  were.  To  forcibly  immerse  the 
egg  of  the  mackerel,  and  keep  it  immersed,  would  simply 
be  to  thwart  what  is  most  palpably  a  normal  condition  of 
its  life  at  the  surface  of  the  water/*  (*  Bulletin  U.S.  Fish 
Commission,'  vol  i,  i88i,  p.  162.)  Some  questions,  how- 
even  arise  here  with  respect  to  the  agitation  of  the  water 
tending  to  injure  the  ova  and  to  carry  them  to  the  bottom, 
because  it  may  be  asked  why  the  agitation  of  the  waves  in 
the  open  sea  has  not  also  the  same  effect,  and  cause  float- 
ing ova  to  sink  ?  Mr,  W.  Oldham  Chambers,  desiring  to 
conform  to  the  natural  conditions  of  the  egg  in  the  aea, 
devised  an  apparatus  that  retained  a  constant  tide-likc  flow 
in  the  water  "  caused  by  a  peculiar  turn  given  to  it  on  its 
entrance,  which  held  the  eggs  in  perpetual  motion  ; "  he  states 
that  the  results  realised  every  anticipation  and  left  nothing 
to  be  desired.  It  is  true  that  the  buoyancy  of  the  cod's  eggs 
is  not  due  to  the  presence  of  a  large  oil  globule  in  the  vitellus ;  ^m 
but  the  mackerel's  {Sc(fmber)  eggs  are  thus  rendered  buo>*ant,  ™ 
and  they  float  in  the  sea  in  spite  of  the  agitation  of  the  sea- 
water.  If  it  is  a  normal  condition  of  its  life  for  an  egg  to 
float  in  the  water  of  the  sea,  which  is  always  more  or  less  in 
a  state  of  agitation,  then  the  mere  agitation  of  the  water 
in  a  confined  vessel  cannot  fer  se  alone  be  an  abnormal 
condition  of  its  life  there.  However,  Mn  Ryder  says, 
they  are  too  much  agitated  ;  *'  and  the  question  may  be  one 
of  degree.    Be^des,  tt  may  be  true  that  violent  agitation  of i 
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the  sea-water  does  injure  the  floating  ova  of  our  various 
sea  fishes»  and  a  warm  calm  time  during  the  period  when 
floating  ova  are  incubating,  may  be,  for  what  we  know, 
necessary  for  a  large  harvest  of  hatched  fry>  All  who  have 
paid  attention  to  the  cultivation  of  the  oyster  are  fully 
aware  of  the  extreme  importance  to  the  development  of 
the  spat  which  attaches  to  quietude  and  warmth ;  and  it 
would  be  interesting  to  discover,  in  the  case  of  floating  ova, 
how  far  the  state  of  an  agitated  environment  affects  them 
injuriously.  As  I  have  observed  before,  I  have  been  struck 
with  the  profusion  of  apparently  delicate  organisms  when 
trawling  in  the  North  Sea  in  water  unpleasantly  rough  and 
"  choppy." 

Feeding  of  Young  Fry. 

The  duty  of  providing  suitable  food  for  the  little  mouths 
and  stomachs  of  infant  fish  is  most  important^  and  a  task 
of  love  to  the  zealous  pisciculturist  It  is  not  enough  to 
bring  a  number  of  young  fishes  into  existence  ;  the  all- 
absorbing  point  is  suitable  food,  and  this  must  be,  at  first, 
of  exceedingly  minute  size  j  and  upon  this  question 
depends  that  of  suitable  locality.  '  It  is  undoubtedly  true 
that  the  presence  of  sea-weed  growth  is  necessary  for  the 
production  and  growth  of  most  animal  organisms ;  algal 
growth  not  allowed  to  run  to  excess  by  an  unlimited 
supply  of  light  is  desirable.  In  large  artificially  constructed 
ponds  to  which  copious  supplies  of  sea-water  have  access 
the  natural  conditions  would  in  a  great  measure  yield,  by 
the  development  of  various  living  creatures,  large  supplies 
of  food,  if  the  pond  was  not  too  crowded.  I  have  seen  the 
ill  effects,  in  the  case  of  trout,  of  cro%vding  young  fish 
together  without  a  due  consideration  of  those  conditions 
which  are  absolutely  essential  to  their  existence,  both  in 
respect  to  locality  and   food.     As  to  the  shoemaker  there 
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is  nothing  like  leather,  so  to  sea  fishes  there  is  nothing  like 
Crustacea,  After  a  growth  of  algse  has  established  itself  on 
the  stones  and  rocks  of  a  sea-pond,  a  quantity  of  the 
larger  kinds  of  sea-weed,  laminaria  and  fuci  should  be 
gathered  as  quietly  as  possible,  so  as  not  to  disturb  the 
swarms  of  entomostraca  which  harbour  amongst  the 
ponds  ;  these  should  be  conveyed  to  the  fish-pond  and 
shaken  in  the  water,  when  the  entomostraca,  annelids  and 
other  creatures  would  be  set  free,  and  hide  themselves 
amid  the  vegetation  of  the  pond ;  crabs,  lobsters,  and 
other  decapoda  might  be  introduced  here  and  tliere  with  a 
view  to  a  production  of  the  zoecal  or  larval  forms,  which  are 
excellent  food  for  so  many  kinds  of  fish.  Artificial  food 
may  be  given,  as  hard*boiled  egg  pressed  through  a  sieve, 
or  chopped  up  liver  In  Japan,  where  the  Imperial 
Government  are  carrying  on  a  complete  system  of  fish* 
culture,  young-fish  food,  owing  to  the  difficulty  of  obtain- 
ing lungs  and  livers,  is  made  of  a  mixture  of  the  chrysalides 
of  silkworms  and  wheat-flour,  on  which  the  fish  do  well  ;  the 
former  are  ground  up  in  a  coifce  mill,  mixed  with  an  equal 
weight  of  flour,  boiled  fifteen  minutes,  and  then  allowed  to 
cool ;  it  is  then  passed  through  a  wire  sieve,  and  is  ready 
for  use,  Sekizawa  Akekio,  who  contributes  a  paper  on 
**  Fish  Culture  in  Japan,**  printed  in  the  Report  of  the  United 
States  Fish  Commission,  has  used  this  food  for  three  years^ 
and  says  that  the  fish  thrive  on  it  The  confection  has 
been  analysed,  and  has  not  been  found  to  differ  a  great 
deal  from  meat ;  it  contains  a  large  percentage  of  nitro- 
genous matter  and  a  good  deal  of  fat  or  oil.  We  have  no 
silkworm  grubs  in  this  country,  but  I  may  throw  out  as  a 
hint  that  some  of  our  caterpillars,  such  as  the  Buff-Tip 
{Pygtitra  buctpkala)  which  sometimes  occurs  in  enormous 
numbers  and  strips  the  leaves  of  the  elm,  hazel  and  other 
**^CS,  might  Mf»^  >ihK'  clo  tt  I  mix  as  a  conserve  with  flour  ; 
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and  we  might  thus  utilise  their  injurious  bodies  by  causing 
them  to  make  some  amends  for  their  wickedness,  in  the 
form  of  young-fish-condiment 

If  vegetable  matter  be  kept  in  water  for  some  time,  the 
water  soon  becomes  full  of  microscopic  creatures  almost 
invisible  to  the  naked  eye,  but  apparent  with  the  aid  of  a 
magnifying  glass  ;  these  protozoa  and  protophytes  are  very 
valuable  as  afibrding  food  in  an  indirect  way  to  young 
fishes ;  it  is  seldom  that  these  microscopic  organisms  are 
consumed  directly  by  fishes,  but  they  are  eaten  by  other 
creatures  lower  in  the  scale  of  creation  than  fishes,  and 
these  creatures  are  lai^e  enough  to  enter  considerably  into 
a  fish's  diet  In  the  case  of  such  fish  as  are  provided  with 
sifting  gill-rakers,  as  in  the  herring  family  especially,  very 
small  creatures,  as  the  entomostraca,  are  consumed  in  great 
numbers  even  by  the  adult  fish  ;  but  the  entomostraca  are 
giants  compared  with  many  of  the  protozoa  or  protophytes, 
which  seldom  enter  into  a  fish's  stomach  directly ;  but 
such  are  consumed,  as  I  said,  by  the  fish  feeding  on 
creatures  which  have  themselves  swallowed  this  infusorial 
food ;  such  forms  too  are  largely  taken  in  together  with 
the  mud  or  ooze  which  many  fishes  swallow  ;  but  for 
young  fry  such  microscopic  forms  of  life,  as  they  swim 
about  in  the  water,  must  not  be  deemed  as  constituting 
their  food,  as  many  people  suppose.  Young  fish- fry  would 
pass  infusoria  with  the  water  through  the  gill  apertures, 
and  would  starve,  though  the  water  was  discoloured 
from  the  abundance  of  such  microscopical  infusorial 
life.  But  suppose  that  we  have  been  very  successful  in 
rearing  a  quantity  of  young  fishes  from  artifically  impreg- 
nated eggs,  the  question  then  is  what  shall  we  do  with 
them  ?  We  know  what  to  do  with  trout,  carp,  perch,  and 
many  freshwater  fishes  ;  we  keep  them  in  stews  and  feed 
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them,  and  vs^hen  they  are  large  enough  we  turn  them  out 
to  shift  for  themselves  in  our  rivers  or  millpoob  or  lakes  ; 
and  we  may  be  certain  that  a  great  many  will  live  and 
grow,  and  in  due  time  become  parents  of  a  lot  of  other 
little  fishes  like  themselves,  and   that  we  shall  see  them 
again.     We  can  watch  them,  tell  the  growth  such  a  lot  of 
fish  have  attained  within  a  given  period,  how  some  which 
have  had  access  to  abundant  food  have  increased  amaz- 
ingly, how  others,  precisely  the  same  age,  have  added  but 
little  to  their  size,  during  the  same  period,  because  from 
being  too  numerous  in   a  small   stew.      There  was  not 
enough  food  to  increase  their  growth.     But  what  shall  we 
do  with  our  young  sea-fishes,  when  they  have  reached  a 
size  at  which  they  may  be  supposed  to  be  able  to  look 
after  themselves?     Mr,  Oldham  Chambers,  in  his  paper  on 
the  Artificial  Propagation  of  Sea  Fishes  suitable  for  Food 
(*  Fish  and  Fishing,'  p,  190),  says :  **  If  by  the  aid  of  fish- 
culture,  millions  of  eggs  are  artificially  hatched   ofi^  .  ,  . 
and    their    eggs  distributed  along  our  coasts    to   places 
specially  selected  for  the  purpose,  free  from  the  disturbing 
influences  of  wind  and  waves,  who  is  there  that  can  foretell 
the  result  to  our  fisheries  in  the  future  ?  *'     I  confess  I  am 
not  so  sanguine  of  any  happy  eflTects  resulting  from  the 
distribution  of  ova  into  spedally  selected  places,  such  as 
this  writer  so  beautifully  pictures  to  himself.     Where  shall 
we  find  such  places  along  our  coasts,  free  from  disturbing 
influences  of  wind  and  waves,  in  which  we  could  place  the 
ova  of  cod   or  any  other  non-anadromous   fish?     Evrry 
part  of  our  coast,  even  in  the  case  of  those  parts  most  free 
from  the  disturbing  causes  mentioned,  is    always  occa- 
sionally influenced  by  atmospheric  or  tidal  influences;  and 
fi^h  ova,  when  so  near  the  shore,  would  stand  a  much  worse 
chance  of  surviving  than   if  they   were  far  away  on  the 
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surface  of  the  wide  sea.  Similarly,  if  we  turn  our  young 
Cry  into  such  places,  I  think  they  would  have  but  little 
chance  of  surviving.  We  naturally  look  for  profits ;  we 
expect  that  *'  what  we  have  laid  out  will  be  paid  us  again." 
Shall  we  add  to  the  sea's  stock  by  such  apparent  additions  ? 
shall  we  see  again  as  grown  fishes  those  which,  as  ova  or 
fry,  we  have  consigned  to  shore  water?  In  the  case  of  all 
non-anadromus  fishes,  whose  habits  do  not  lead  them  to 
seek  again  those  localities  where  they  have  been  bred 
or  localities  similar  to  those  where  they  have  been  bred,  I 
cannot  anticipate  any  appreciable  good  result  in  this  way. 
Mr.  O.  Chambers  thinks  that  cod  would  probably  revisit 
those  places  where  they  had  been  born.  This  seems  to  me 
very  improbable.  Cod,  like  other  non-anadromous  fishes, 
must  wander  in  search  of  food,  and  must  go  where  that 
food  is  most  abundant  They  hardly  ever  ascend  rivers 
[se$  Cod-fish]  ;  they  seek  such  suitable  spawning  ground  as 
is  convenient  in  the  neighbourhood  of  the  locality  at  which, 
in  search  of  food,  they  have  arrived. 

The  whole  notion  of  adding  to  our  stock  of  sea  fishes,  as 
they  occur  round  our  coasts,  by  artificial  propagation,  with 
a  view  to  multiply  that  stock  and  so  possibly  lower  the 
price  of  fish  to  the  consumer,  is,  I  believe,  an  outcome 
simply  of  an  unreasonable  panic — a  fabric  of  the  brain, 
based  on  a  false  conception  of  the  grand  economy  of 
nature— upon  a  want  of  appreciation  of  those  vast  and 
diversified  causes  which  operate  so  beneficially  in  produc- 
ing, nourishing  and  developing  the  various  forms  of  life 
which  populate  our  seas.  These  remarks  appertain  only  to 
non-anadromous  species  of  fishes  ;  with  anadromous  kinds 
the  case  is  different ;  they  would  probably  revisit  their 
former  birth  places  ;  we  should  see  them  again  ;  they  could 
be  to  some  extent  localised  ;  they  enter  rivers,  and  for  a 
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time  at  all  events  thrive  and  grow  in  fresh  water  and  this 
leads  me  to  the  next  question  proposed 

Can  any   sea  fishes  be  introduced  into  fresh- 
water   RESERVOIRS    WITH   A   PROSPECT  OF    SUCCESS  ?^ — 
Here,  I  think,  an  answer  may  be  g^iven  in  the  affirmative: 
Basse,  grey  multet,  soles,  and  flounders  are  fishes  whidi 
naturally  frequent  our  estuaries  and  rivers,  up  which  they 
sometimes  will  ascend  for  a  great  many  miles,  even  quite 
out  of  the  reach  of  tidal  influence.     Yarrell  mentions  that 
basse    have   been  retained  with   success  in   Mr.  Arnolds 
freshwater    lake    in    Guernsey,   and   Dn   McCulloch   has 
vouched  for  the  superiority  of  flavour  obtained   by  the 
change.     We  have  already  seen  that  the  luxurious  livTrs 
of  ancient  Rome  quite  disdained  a  basse  unless  it  were 
captured  in  the  Tiber,  between  two  bridges,  somewhere; 
Whether  they  would  breed  in  freshwater  ponds  has  not, 
I  believe,  as  yet  been  ascertained,  but  as  a  fish  that,  with 
plenty  of  food»  will  grow  fat,  and  form  a  convenient  adjunct 
to  the  table  ;   as  one  that  would  give  excellent  sport  to  the 
angler  and  fly-fisherman  ;  as  a  handsome,  bold,  sprightly- 
looking  fish,  and  as  one  that  has  proved  itself  hardy  in 
confinement^   the  basse  may  safely  be  recommended  as 
an  introduction  into  freshwater  ponds,  when   other   more 
highly  prized  fish,  as  trout,  are  not  kept  in  the  same  pond 
Being  a  very  voracious  fish,  the  basse  might  be  allowed  to 
compete  with  our  strong  and  equally  voracious — but  much 
less  active — pike,  or  with  perch,  or  indeed  with  laiigc  trout 
It  could  be  occasionally  supplied  with  garbage,  as  the  gills 
and  intestines  of  other  fishes. 

The  grey  mullet,  another  fish  cultivated  by  the  RoEOtiiSt 
would  certainly  succeed  ;  experiments  have  been  made 
with  this  fish,  and  not  only  does  it  grow  and  thrive  better 
than  when  in  the  sea.  but  has  been  known  even  to  spawn 


FISHES  OF  GREA  T  BRITAIN  AND  IRELAND.      69 


in  fresh  water  [see  under  Grey  Mullet}  The  sole  has  also 
been  tried  mth,  a  freshwater  residence,  and  the  experi- 
ments hitherto  made  favour  the  idea  that  it  would  do  well 
in  ponds  and  rivers  [see  Sole].  It  is  susceptible  of  cold,  but 
in  the  severe  weather  of  winter  it  would  bury  itself  in  the 
mud  and  sand,  and  so  protect  itself  It  is  a  fish,  moreover, 
that  would  find  a  good  deal  of  food  from  the  oozy  or  muddy 
bottom  of  the  fresh  water,  such  as  small  annelids,  nais,  &c., 
the  larvae  of  various  insects,  as  ep/temera^  sialiSt  dyticus ; 
young  crayfish  and  other  Crustacea,  as  the  freshwater 
shrimp,  gammarus^  asellus^  &c.  ;  various  entomostraca,  as 
Cyclops,  daphnia  and  cypris.  For  soles  one  would  be  inclined 
to  recommend  large  pools  into  which  abundance  of  fresh 
water  is  being  constantly  brought  by  small  streams,  with 
mud  and  sand,  and  pebbles  in  parts  of  it,  at  the  bottom. 
Mill-pools  are  especially  adapted  for  fish-culture,  on 
account  of  the  constant  flow  of  change  of  water  in  and  out 
Of  the  flounder  I  need  say  little  ;  it  is  a  very  decided 
anadromous  fiBh,  would  thrive  and  improve  in  flavour  by  a 
residence  in  fresh  water,  and  moreover  is  now  a  favourite 
fish  for  anglers  near  some  towns,  who,  as  in  the  neighbour- 
hood of  Warrington,  flock  to  rivers  in  numbers  to  enjoy  a 
day's  fishing  dpd  a  happy  peaceful  holiday. 

The  young  of  these  fishes  would  bear  transference 
readily.  Even  the  valuable  sole  would  admit  of  little  diflli- 
culty  of  transfer  in  its  young  state,  when  from  four  to  six 
inches  in  length,  for  I  have  kept  them  for  a  great  many 
hours  out  of  water,  and  find  them  tenacious  of  life  to  an 
extent  greater  than  is  generally  supposed.  Experiments, 
however,  are  needed  in  this  matter  before  any  definite 
prospect  of  success  can  be  expected  ;  and  it  is  my  inten- 
tion, if  all  be  well,  to  make  some  experiments  this  year, 
with  a  view  to  ascertain  the  effects  which  a  change  from 


sea  water  to  fresh  will  produce  in  some  of  the  above-named 

fishes. 

Can  the  present  modes  of  capturing  sea  pishes 
be  increased  without  fear  of  diminishing  the 

NATURAL  SUPPLIES  OF  THE  SEA  ?~This  is  one  of  the 
most  important  of  all  the  questions  asked,  because  upon 
the  true  answer  to  this  question  much  depends  in  con- 
nection with  the  future  supply  of  fish  food  to  the  increas- 
ing population  of  this  country ;  various  other  questions 
arise  which  are,  more  or  less,  involved  in  a  consider- 
ation of  this  one.  A  cry  is  heard  on  all  sides  that  we 
are  over-fishing  and  exhausting,  in  some  instances,  the 
natural  supplies  of  the  sea — that  soles  are  becoming  sOj 
scarce^  by  a  wanton  and  mischievous  destruction  of  the 
young  ones,  that  by  and  by,  unless  legislative  and  pro- 
hibitive acts  interfere,  the  sole  will  become  almost  extinct, 
and  we  shall  ere  long  have  to  go  to  the  British  Museum 
to  see  a  specimen  of  this  famous  fish !  Let  us  consider 
the  case  of  soles.  Their  high  price,  now  continuing  for 
some  years  past,  has  attracted  considerable  and  well- 
deserved  attention,  and  not  a  little  natural  grumbling *on 
the  part  of  the  consumer.  Men  and  women  look  back  to 
years  gone  by,  when  this  most  generally  esteemed  of  all 
our  sea  fishes  could  be  purchased  as  tow  as  6d.  or  %d,  per 
pound  ;  and  now  so  low  a  price  is  never  heard  of.  It  is_ 
seldom  that  the  purchaser  can  buy  a  sole  under  is. 
pound  ;  often  he  has  to  give  is.  4^  is.  6d^,  2x.,  or  2x  &£ 
per  pound.  That  soles  are  excessively  dear  is  an  un- 
doubted fact,  and  a  great  many  people  have  at  once 
jumped  to  tlic  conclusion  tliat  the  high  price  is  entirely 
and  only  due  to  the  great  absolute  scarcity,  and  Utat  the 
:  scarcity  has  arisen  from  over-fishing,  and  especiallj 
e  capture  of  immense  quantities  of  young  soIeSh' 
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too  small  for  food,  as  taken  by  the  trawl»  the  shrimp-net, 
and  the  stow-boat  net,  &c.  The  question,  **  Are  soles 
diminishing  in  numbers  ? "  is  certainly  one  of  national 
importance,  but  it  is  only  a  part  of  the  whole  matter 
involved,  one  interest  in  the  various  interests  concerned 
in  our  sea  produce  and  sea  fisheries.  The  sole  must 
not  rule  supreme  as  the  only  sea  food-fish  or  sea  food 
produce ;  but  it  is  of  such  undoubted  importance  as 
to  demand  a  thorough  inquiry  into  the  question  of  its 
yearly  suffering  serious  diminution  in  numbers,  owing  to 
unjustifiable  modes  of  capturing  it  If  there  has  occurred, 
and  is  occurring,  such  a  useless  waste  and  destruction  of 
young  sole-life,  caused  by  man*s  agency,  as  to  lead  to  a 
serious  diminution  of  these  fish  in  localities  where  they 
once  abounded,  no  doubt  it  would  be  the  duty  of  Parlia- 

Lment  to  interfere,  and  restrain  or  curtail  such  destructive 
mischief.  Is  there  any  just  reason  to  suppose  that  soles 
are  diminishing  numerically  in  our  seas?  It  must  be 
remembered  that  the  high  price  of  fish  cannot  of  necessity 
imply  anything  more  than  a  temporary  and  comparative 
scarcity  in  our  markets ;  and,  again,  a  comparative 
scarcity  in  our  markets  is  no  proof  whatever  of  an 
absolute  scarcity  in  the  sea,  or  any  diminution  of  the 
species  over  wide  areas ;  for  the  most  common  and 
abundant  kinds  are  sometimes  comparatively  scarce  in 
our  markets ;  and,  once  more,  the  high  price  to  the 
consumer  of  our  sea  fishes  is  not  always  and  only  to  be 
attributed  to  any  real  scarcity  at  all  Those  in  a  trade 
know  the  tricks  of  a  trade.  But  is  it  a  fact  that  fewer  soles 
are  caught  now  than  formerly,  and  is  there  any  reason  to 
believe  in  a  constantly  diminishing  supply?  The  whole 
evidence  which  bore  on  the  question  of  a  diminishing 
supply  of  our  sea  fishes,  contained  in  the  **  Report  of  the 
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Commissioners  appointed  to  inquire  into  the  Sea  Fisheries 
of  the  United  Kingdom,"  in  1866,  dbtinctly  negatives  the 
supposition  of  a  decreasing  supply*     The  Report  of  that 
Commission,  composed  of  Professor  Huxley,  Mr*   Caird, 
and    Mr.   Shaw-Lefevre,   is   an   admirable    exposition   of 
philosophic  reasoning,  and  is  remarkable  for  the  diligence 
and  fairness  which  it  dbplays.      From    inquiries  I    have 
diligently  made  myself  at    various  parts  of  the  coast  of 
England,    there     seems   to    be    no    cause    whatever    for 
believing  that  over-fishing  is   threatening  the  diminution 
of  the   natural    supply  of  soles.     Sometimes   very   targe 
takes  are  made,  sometimes  very  small  ones.     Fishing  is 
proverbially    uncertain    as    to     success.     Soles  arc   great 
wanderers,  and  they  are  not  a  '*  school  **   fish,  like  plaice 
and  haddock ;  and  only  under  exceptional  circumstances^ 
as  when  they  throng  in  countless  multitudes  to  the  deep 
waters  in  severe  weather^  are  they  caught  in  prodigious 
numbers  ;  they  are  loosely  and  not  compactly  assodated^ 
and  wander  about,  and  it  is  more  or  less  a  matter  of  chance 
as  to  when  and  where  the  trawl  falls  in  with  them-   The  very 
fact  of  their  being  generally  caught  in  immense  numbers 
in  such  deep  places  as  the  **  Silver  Pits  "  of  the  North  Sea, 
every  year  when  the  winter  is  severe,  is  itself  a  witness  of 
their  abundance  somewhere,  though    perhaps   dbtributed 
over    rather  wide    areas.     Let    us   multiply  our   fishing 
smacks  and  fishing  gear,  and  occupy  our  business  in  wider 
waters,  and  we  shall  multiply  our  chances  of  successful 
captures,     I  do  not  think  there  can  be  a  better  Instance  of 
the  proof  of  the  non-diminution  of  soles  by  over-fishing 
than  afforded  at  Torbay.    The  area  over  which  the  Brixham 
trawlers  work  is  by  no  means  a  large  one.    They  seldoca 
go  out  farther  than  a  distance  of  twenty  miles*  and  often  not 
nearly  so  far.     Trawling  has  been  going  on  in  Torbay  for 
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more  than  lOO  years — it  is  one  of  the  oldest  trawling 
stations  in  England — and  there  is  no  apparent  diminutton 
in  the  number  of  soles  taken,  comparing  year  with  year  for 
a  period  of  time.  Some  of  the  Brixham  fishermen  told  me 
they  thought  there  were  as  many  soles  in  the  sea  there  as 
ever  there  were  ;  but,  as  they  would  say,  **  We  cannot  always 
drop  across  them."  But  with  respect  to  the  destruction  of 
young  soles  by  meshes  of  a  small  diameter,  it  is  right  to 
ask,  **  What  is  the  use  of  catching  that  which  is  useless  ? 
Why  destroy  a  lot  of  little  fish  that  would,  if  left  alone,  some 
of  them  at  least,  grow  into  big  ones  ? — ^while  yet  not  more 
than  a  few  inches  m  length  they  are  worthless."  All  per- 
sonswould  perhaps  agree  that  it  is  not  desirable  that  such  fish 
should  be  taken,  but  that  they  should  be  left  to  take  their 
chance  and  grow  to  a  marketable  size.  But  here  comes 
the  difficulty  which  would  attend  prohibitive  Acts  of 
Parliament,  enforcing  a  close  time  for  soles,  or  meshes 
of  a  certain  size.  Young  soles  are  caught  in  large  numbers 
by  the  shrimpers  in  spring  and  summer  So,  if  prohibition 
stops  the  shrimpers  from  catching  young  soles,  it  also  stops 
them  from  catching  shrimps,  just  at  a  time  when  the  shrimp 
business  is  brisk  and  profitable ;  so  that  such  prohibition 
would  seriously  interfere  with  a  class  of  men  who  are 
engaged  in  an  honest  calling— one  w^hich  is  profitable  to 
themselves,  and  a  source  of  the  introduction  into  our 
markets  of  a  very  delicious  and  nutritive  food.  The  ad- 
vocates of  prohibitive  legislation  would  rob  Peter  directly 
to  pay  Paul  indirectly.  Seeking  to  establish  such  inter- 
ference, they  seem  to  say  to  us :  **  If  you  are  good  boys 
for  a  few  months,  you  shall  probably  have  at  the  end 
of  that  time  cheaper  soles  for  dinner ;  but  in  the  mean- 
time you  must  go  without  shrimps  for  tea."  * 

^  It  is  almost  affecting  to  think  of  the  soles  and  the  shrimp  sauce 
thus  retiring  from  the  festive  board  together  \ 
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I  am,  moreover,  very  much  disposed  to  think  that,  by 
the  shrimpers  at  least,  but  little  real  injury  is  done  to 
young  soles.  I  have  been  out  in  shrimping  boats^  for  the 
purpose  of  catching  both  shrimps  and  young  fishes,  or 
other  natural-history  objects.  Certainly  the  net  brought 
up  a  considerable  number  of  soles  of  a  small  and  useless 
size,  also  young  dabs  and  flounders.  But  a  great  number 
of  these  soles,  by  far  the  larger  proportion,  were  not  the 
young  of  the  common  commercial  sole,  but  those  of  the 
"little  sole'*  {Soka  minuta),  which  never  grows  to  any 
marketable  size.  As  a  rule  the  Southport  shrimpers^ 
at  all  events,  return  the  young  fishes  into  the  sea,  unless 
specimens  are  required  for  the  Aquarium  there  ;  indeed 
everything  except  the  shrimps  is  thrown  overboard.  Neither 
are  the  young  of  the  commercial  sole  injured  by  the  nets  to 
any  extent ;  they  do  not  strike  into  the  meshes ;  and  tn 
this  respect  the  young  sole  resembles  the  older  sole,  which 
will  generally  **  strike" — as  the  trawl  surprises  them  they 
retire  and  try  to  escape  fonvards,  and  they  would  do  so  in 
the  trawl,  were  it  not  provided  with  the  wing-purses  into 
which  they  go,  and  out  of  which  there  is  no  escape.  But, 
oddly  enough,  the  SoUa  minuta  is  a  "  striker,**  and  tries  to 
push  through  the  meshes,  in  consequence  of  which  numbers 
get  firmly  fixed,  with  body  sticking  out  of  the  net,  sometimes 
making  it  almost  bristle  with  the  numbers.  Such,  when 
returned  back  to  the  sea,  die  from  the  pressure  they  have 
received  ;  it  was  rare  that  I  had  to  pick  out  of  the  meshes 
a  young  sole  proper*  I  am  of  opinion^  therefore,  that 
little^  if  any,  serious  damage  is  done  to  young  soles  by  the 
shrimpers.  Some  of  the  North  Sea  trawlers  arc  in  favour 
of  a  close  time  for  soles,  for  the  months  of  May  and  June, 
when  they  spawn  ;  at  this  time  soles  are  soft,  and  not  in 
their  prime  by  any  means  ;  but  a  close  time  for  soles  w^ould 
oot  be  practicable,  because  trawling  must  diher  be  stopped 
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altogether  during  these  months^  or  soles  must  be  returned 
again  to  the  sea.  To  stop  the  influx  of  an  important 
article  of  food,  in  the  shape  of  various  other  kinds 
of  fish,  by  the  adoption  of  a  prohibitive  dose  season,  in 
order  to  do  something  which  might  possibly  increase 
the  numbers  of  one  particularly  favoured  kind,  is  a 
,  measure  that  condemns  itself  as  manifestly  unfair  and 
pernicious.  To  return  to  the  water  a  number  of  soles 
full  of  spawn  caught  in  the  trawl  would  be  useless,  as 
most  of  the  soles  in  that  condition  would  undoubtedly 
perish ;  for>  though  young  fish  are  uninjured  the  short 
time  in  which  a  shrimper's  net  is  in  the  water,  fish  full 
of  spawn  for  some  hours  in  the  trawl  would  not  be  able  to 
survive. 

But  the  whole  proposal,  either  to  stop  the  capture  of 
adult  soles  during  the  spawning  season,  or  the  fry  by  the 
hose  or  other  nets  of  the  shrimpers^  rests  on  a  mistaken 
notion  altogether,  as  I  before  mentioned.  When  one 
bears  in  mind  the  enormously  multiplying  powers  of 
sea-fishes,  as  evidenced  by  the  thousands  or  even 
millions  of  eggs  which  one  female  contains,  is  it  not  at  once 
palpable  that  great  destructive  agencies  of  some  kind  are 
necessary  to  keep  them  in  check  }  The  natural  destructive 
agencies  always  at  work,  and  acting  for  the  welfare  of  the 
survivors,  are  such  as  are  wrought  by  the  fishes  themselves 
— the  stronger  feeding  on  the  weaker ;  hy  other  active  in- 
habitants of  tlie  deep,  as  porpoises  ;  by  birds  and  possibly  by 
other  creatures.  When  we  consider  the  amazing  fertility  of 
the  sea  in  living  creatures,  and  the  equally  amazing  amount 
of  food  they  require,  we  cannot  help  seeing  that  the  natural 
destructive  agency  at  work  is  incalculable  in  degree. 
Besides  this  natural  beneficially-destructive  work  wrought 
by  living  creatures  of  the  sea  and  air,  we  frequently  notice 
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other  destructive  work  in  occasional  operation  in  the  shape 
of  physical  and  cosmical  phenomena,  such  as  storms 
which  strand  incalculable  numbers  of  young  fish  or  ova 
on  the  shore,  or  as  a  hot  sun  which  destroys  young  fry, 
left  in  the  shallows  by  the  retreating  tide,  by  millions.  Arti- 
ficial destructive  agencies  are  of  course  those  which  arc 
adopted  by  man  for  the  capture  of  the  fishes.  When 
therefore  we  reflect  on  the  prolific  powers  of  the  fish, 
the  incalculable  quantity  of  fish  food  which  they  must 
require,  the  hundreds  of  miles  of  area  occupied  by  many 
of  them,  the  comparatively  small  areas  where  man 
works  for  their  capture,  we  cannot  come  to  any  other 
conclusion  than  that  the  destructive  forces  caused  by  man 
against  the  fishes  of  our  seas  are  utterly  inappreciable 
as  contrasted  with  those  continual  natural  agencies  of 
destruction  which  are  for  ever  going  on,  and  always*  as  a 
rule,  for  the  good  of  the  whole  ;  and  therefore  we  have  no 
hesitation  in  answering  the  third  question  proposed*  in  the 
affirmative,  and  saying:  "Let  us  increase,  or  render  more 
eflScacious,  our  present  modes  of  capturing  fishes^  and  we 
shall  increase  our  food  supply  to  an  extent  commen- 
surate with  such  increased  or  improved  machinery,  and 
still  shall  not  cause  any  sensible  diminution  in  the 
natural  quantity  of  those  supplies.*' 

Why  are  fish,  especially  soles,  so  dear? — If  there 
is  not,  as  I  have  endeavoured  to  show  in  a  brief  consideration 
of  the  previous  question,  any  reason  to  attribute  the  high 
price  of  soles  to  an  absolute  diminution  of  their  numbers 
in  the  waters  of  our  seas,  we  must  look  for  an  explanation 
of  this  very  true  but,  to  the  consumer,  unpleasant  fact  in 
acme  other  direction.  The  high  price  is  owing  mainly  to 
the  enormous  and  still  increasing  demand  for  soles,  and  to 
the  comparative  scarcity  in  relation  to  such  demand  ;  and^ 
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as  such  demand  is  still  further  likely  to  increase  with  an 
increasing  population,  there  is  every  reason  to  suppose  that, 
unless  our  appliances  for  capturing  them  are  increased,  a 
stiJl  further  rise  in  the  price  will  mark  the  commercial  value 
of  this  fish.  When  we  consider  the  excellent  quality  of  the 
flesh  of  the  sole,  the  various  convenient  sizes  to  which  it 
runs,  some  being  small  and  just  enough  for  one  person, 
others  just  suited  to  two  or  three,  and  others  of  large  size 
enough  for  a  tolerable-sized  party;  when  we  take  into 
account  the  readiness  with  which  a  sole  is  prepared  for  the 
table  at  a  few  minutes*  notice,  and  the  different  ways  in 
which  it  is  cooked  ;  when  we  consider  that  it  is  not  only  the 
general  most  favourite  fish  of  nearly  all  people  in  health  w^ho 
can  afford  to  buy  it,  but  that,  from  its  light,  pleasant  and 
nutritious  qualities,  it  is  peculiarly  the  invalid's  fish,  we  shall 
cease  tow^onder  at  the  constant  and  ever- increasing  demand 
for  it.  In  former  years,  before  our  country  was  intersected, 
as  it  IS  now,  with  railways,  there  was  no  great  demand  for 
them  in  districts  far  away  from  the  coast,  so  that,  whilst  our 
railways  have  rendered  soles  familiar  in  places  where  they 
were  not  much  known  before,  they  have  helped  to  increase 
the  price  by  bringing  them  quickly  within  the  reach  of 
multiplied  thousands,  and  have  made  more  and  more  ex- 
tensive the  demand.  But  one  especial  reason  for  the  high 
price  is  the  fact  that  in  London  and  our  other  large  towns 
there  is  enormous  wealth,  and  the  rich  people  will  have 
soles,  cost  what  they  may ;  in  consequence  of  this  will- 
have-at-any-price  system,  the  retail  dealers  put  the  highest 
possible  figure  upon  them,  and  a  very  profitable  margin  is 
thereby  allowed  to  the  wholesale  merchant.  Soles  are  more 
eaten  in  London  than  any  other  fish,  and  it  is  from  London 
that  the  retail  dealers  obtain  their  daily  quotations,  by 
which  they  fix  the  price  per  pound  in  other  parts  of  the 
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country.  Moreover,  during  the  summer  season  a  consider 
able  supply  is  sent  daily  from  the  London  fish  market  to 
Paris*  The  Commissioners  in  1865  drew  attention  to  the 
great  disparity  of  price  betA^een  the  wholesale  and  the 
retail  trades,  "The  buyer  of  fish  in  the  West  End  of 
London  finds  that,  on  the  average^  his  fish  costs  him  more 
per  pound  than  his  mutton  and  his  beef.  And,  when 
inquiry  is  made,  the  salesmen  at  BiHingsgate  readily  admit 
that  the  retail  dealer  gets  an  enormous  profit  on  the  small 
quantity  of  fish  he  disposes  of.  It  might  be  thought  that 
the  competition  of  trade  would  rectify  any  demand  for 
excessive  profit,  but  in  this  case  it  does  not  seem  to  have 
that  efiect**  {Report,  p.  xvl)  Soles  are  not  a  shoal  or 
** school**  fish  in  the  same  way  that  herrings,  pilchards, 
plaice,  haddock,  &c,  are,  as  mentioned  above,  and  their 
captures  are  uncertain ;  the  continued  stormy  weather  that 
for  some  two  or  three  years  past  has  been  prevalent  all 
round  our  coasts  of  course  must  make  fish  of  all  descriptions 
scarce ;  not  only  do  the  trawlers  refuse  to  venture  out  to 
sea  in  very  bad  weather,  but  it  is  not  possible  to  work  the 
trawl  properly  when  the  waves  are  very  high,  so  that  this 
cause  has  the  last  few  years  operated  seriously  in  the  fish 
supply  of  our  markets.  The  high  price  of  some  fish  con- 
siderably affects  the  price  of  others  whose  average  price  is 
by  no  means  great;  there  is  more  demand  for  what  ts 
brought  to  the  market,  and  inconsequence  the  retail  dealers 
at  head-quarters  can  put  their  own  figure  upon  the  fish.  It 
is  the  interest  of  all  concerned  in  the  trade,  retail  and 
wholesale^  to  keep  up  the  prime  fish  at  the  highest  possible 
figure,  because  from  the  sale  of  the  prime  fish — soles,  titrbots, 
brill*  and  ood^ — they  make  their  chicfest  gains.  Let  the 
consumers  refuse  to  give  exorbitant  prices  for  soles,  and 
the  evil  will  rectify  itseIC     But  as  long  as  the  wealthy 
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people  of  London  and  other  towns  love  to  vie  one  with 
another  in  the  ostentatious  display  of  plover's  eggs  at 
2s^  6d.  and  5^.  apiece  at  a  wedding  breakfast,  just  as 
these  dainties  are  coming  into  season  ;  and  as  long  as 
they  will  spend  lo^.  apiece  on  **  boned  "  ortolans,  so  long 
will  there  be  no  difficulty  in  supplying  such  expensive 
mouthfuls  by  those  who  deal  in  them.  The  luxurious  and 
extravagant  people  of  London  are,  it  is  to  be  feared,  in 
this  respect  on  a  level  with  the  same  class  of  people  in  the 
days  of  the  later  Roman  Empire. 

Of  course,  in  London,  the  monopoly  of  one  great  fish- 
market  is  one  of  the  chief,  if  not  the  chiefest,  reasons  for 
the  high  price  of  our  fish  food.  And,  as  was  said  just  now, 
the  London  price  fixes  the  price  almost  all  over  England. 
The  monopoly  of  Billingsgate  has  much  to  answer  for. 
Let  the  public  weigh  well  the  opportune  words  of  the 
Daily  Chronicle  of  April  30th.  Speaking  of  the  forth- 
coming Fisheries  Exhibition,  it  says :  **  It  is  difficult  to 
understand  how  any  great  good  can  come  of  it,  unless  it 
leads  to  the  provision  of  greater  facilities  than  we  at 
present  possess  for  the  reception  and  distribution  of  the 
products  of  the  fishermen *s  labours.  We  have  but  a  single 
fish-market  for  the  whole  Metropolis  ;  and  that  it  is  totally 
inadequate  to  the  requirements  of  a  population  of  four 
millions  of  people  is  notorious.  Yet  it  is  to  the  interest  of 
those  who  control  the  London  fish  supply  that  Billingsgate 
should  continue  to  be  the  sole  emporium  for  the  wholesale 
trade.  Every  attempt  that  has  been  made  to  provide 
additional  market  accommodation  has  been  frustrated  by 
the  Billingsgate  ring.  The  experiment  which  the  Baroness 
Burdett-Coutts  made  to  establish  a  fish-market  in  the  fine 
building  erected  at  her  own  expense  in  Bethnal  Green 
failed  simply  because  the  Billingsgate  monopolists  were  too 
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powerful  to  admit  of  its  success.  The  ring  are  omnipotent, 
because  they  have  at  their  mercy  the  fishermen  themselves, 
who  are  largely  indebted  to  the  Billingsgate  merchants  for 
loans  advanced  to  provide  for  the  purchase  of  fishing-boats. 
We  fear  that  a  second  market  will  never  succeed  unless  the 
promoters  of  it  are  prepared  to  compete  with  the  Billings- 
gate men  in  the  banking  as  well  as  in  the  fish  business. 
We  trust  that  the  Conferences  to  be  held  in  connection  with 
the  forthcoming  Exhibition  will  be  able  to  devise  means 
for  breaking  up  the  Billingsgate  monopoly,  and  providing 
m^ket  accommodation  for  a  daily  supply  of  fish  adequate 
to  the  wants  of  our  ever-increasing  population." 

With  our  present  means  of  capturing  fish  I  do  not  think 
it  probable  that  we  shall  ever  see  the  day  when  wc  shall  be 
able  to  obtain  the  prime  kinds  at  a  moderate  cost  The 
inexhaustible  fertility  of  our  seas  (blessed  in  this  respect  as 
no  other  nation  in  the  world  is),  contrasted  with  the  com- 
paratively small  proportion  of  fish  which  finds  its  w^y  into 
our  markets  ;  the  trawling  grounds  which,  generally  speak- 
ing, are  only  inadequately  worked  or  not  worked  at  all — all 
are  points  which  call  for  attentive  consideration.  There  ts 
plenty  of  food  in  our  waters,  but  not  adequate  means  for 
bringing  it  plentifully  enough  to  the  people.  The  har\*est 
of  the  sea  truly  is  great,  but  the  labourers  are  few.  How 
is  the  staff  of  our  seafaring  fishermen  to  be  increased,  boats 
to  be  multiplied,  and  mechanical  means  of  capture  to  be 
strengthened  ?  What  do  we  expect  from  the  sca*s  pro- 
duce of  inexhaustible  fish-food  ? — wholesome  food  at  a 
moderate  price  to  the  consumer,  and  a  fairly-rcmuncrativc 
price  to  the  supplier.  Shall  we  depend  on  limited  Habilitx 
companies?  They  would  increase  the  abundance  of  fish- 
food,  and  to  a  certain  extent  lower  the  price  ;  but  com- 
panies look  to  large  dividends  for  their  shareholders ;  it  is 
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their  business,  it  is  with  such  a  prospect  in  view  that 
companies  are  formed*  It  would  be  their  object  to 
demand  the  highest  possible  price.  Would  it  be  possible 
for  the  Government  of  the  country  to  take  up  the  matter 
on  its  own  responsibility^  not  by  any  means  in  antagonistic 
opposition  to  existing  companies,  but  as  an  additional 
means  of  providing  food  for  the  people?  Would  it  be 
possible  to  establish  a  Royal  Fishery  Service  under  the 
control  of  the  Government  with  such  an  end  in  view  ? 
Such  a  service  might  be  in  connection  with  the  Works  and 
Public  Buildings  Department  and  combine  the  subject  of 
Harbour  Protection  for  our  vessels  so  much  needed  on 
various  parts  of  the  coast  It  might  find  work  for  the 
Irish  inhabitants  of  the  coasts,  who  from  sheer  poverty  and 
necessity  are  prevented  from  providing  themselves  with 
fishing  gear  and  catching  fish  which  at  present  they  see  in 
their  bays  and  inlets  playing  before  them,  and  which  seem 
to  say  derisively,  "  Don't  you  wish  you  may  catch  us  ? " 
Let  us  mark  well  the  last  two  Reports  of  the  Inspectors  of 
the  Irish  Fisheries,  for  1880  and  iSSi.  What  do  we  find 
but  the  same  story  constantly  recumng — **  that  fish  of 
every  description  could  be  taken  in  large  quantities  if  the 
fishermen  had  the  means,  such  as  boats  and  gean"  That 
H  *'  large  shoals  of  mackerel  appeared,  but  there  were  no 
adequate  means  to  capture  them,*'  and  so  on  almost  passim 
in  these  two  Reports.  Cannot  something  be  done  by 
helping  these  Irish  fishermen — to  their  credit  be  it  spoken 
that,  according  to  the  "  Reports,"  their  conduct  in  all  the 
districts  almost  without  exception  is  '*  good  and  orderly." 

LLet  us  look  at  the  Welsh  coast ;  with  the  exception  of 
Tenby  and  Carnarvon  there  is  no  trawl-fleet,  I  believe,  any- 
where, and  these  two  stations  are  fished  from  English 
stations  by  English  fishermen.  The  fish  in  the  great  bay 
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of  Cardigan  are,  it  is  true^  trawled  for  by  Liverpool  smack 
but  line  fishing  and  drift-net  fishing  produce  scarcely  any- 
thing, so  that  on  the  whole  the  fish  in  that  wide  expanse 
of  water  enjoy  almost  a  perpetual  holiday. 

Only  one  other  matter  I  will  mention.  Whatever  diflS' 
culty  there  may  be  in  the  way  of  any  active  Government 
help  in  the  line  indicated,  I  think  there  can  be  and  ought 
to  be  none  in  this,  viz, : — 

The  desirability  of  establishing  centres  at  different  paits 
of  our  coast  for  experimental  researches  into  the  natural 
history  of  our  sea  fishes,  under  the  control  of  the  Govern- 
ment, with  buildings  and  reservoirs  fitted  for  scientific 
purposes,  under  the  direction  of  qualified  naturalists.* 


The  Basse  {Labrax  hpus,  Plate  IIL> 

Family  Percidm. 

Form  of  body  usually  oblong  ;  scales  ctenoid  or  cycloid  ; 
branchiostegals  six  or  seven  (in  Perdlia^  west  coast  of 
North  America,  five  to  six) ;  pseudo-branchiae  present ; 
lateral  line  generally  continuous ;  the  opercles  usually 
serrated ;  no  bony  stay  for  the  preopcrculum ;  teeth 
villiform,  with  or  without  canines ;  teeth  on  the  vomer  and 
palatine  bones ;  eyes  lateral ;  dorsal  fin  spinous  and  soft ; 
ventrals  thoracic,  with  one  spinous  and  four  or  five  sofk 
rays ;  swim-bladder  generally  present,  simple ;  pyloric 
appendages  usually  few  in  number. 

*  WtU  not  the  Governmeiit  of  this  country  learn  a  Icsaon  from 
Amtrici,  S««dai  and  Norway,  and  take  some  interc  t  in 
pltmiftt  and  encourage  such  pursuits  by  State  aid  ?  The  Aiacfic 
have  now  a  floating  hatchery  on  a  well-constnicted  steamer,  the  FUk- 
ktmky  in  which  numerous  {Experiments  can  be  carried  on.  It  b  with 
ieience  in  KngUnd  now  as  it  was  with  honesty  among  the  Roman 
lieople  in  the  time  of  Juvenal,  **  laudAtur  et  alget.** 


PlaUBL. 


Black  Sect/Breanv 


TJve.  Piper 

tifhrnrnitt 


77ij&  GreaJbKT  Weever 


Bcuese 
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Genus  Labrax.  — "  Seven  branchiostegals  ;  pseudo- 
branchiae  developed  ;  all  the  teeth  villiform,  without 
canines ;  teeth  on  the  palatine  bones  and  on  the  tongue ; 
t>KO  dorsals,  the  first  with  nine  spines  ;  anal  fin  generally 
with  three  ;  operculum  spiniferous  ;  preoperculum  serrated 
and  with  denticulations  at  the  lower  limb ;  preorbital 
entire  ;  scales  rather  small  or  moderate  ;  number  of  pyloric 
appendages,  few  (4-5)."  A  marine  and  river  genus  of 
perches  found  on  the  shores  of  the  Arctic  regions,  and  in 
the  rivers  and  along  the  coasts  of  North  America,  extend- 
ing in  Europe  to  the  Mediterranean  and  Eg>^pL 

Aa^paf. — AristoL  H.  A.  i.  S,  2  ;  iv.  8,  lO  ;  viii.  20.  5,  &c 
iEIian,  i.  30 ;  x.  2 ;  xiv.  22  ;  Athenseus^  vii.  14  ;  Oppian 
Halieut  130-140. 

Zw///x.— Pliny,  ix.  16,  17,  53  ;  Gesner  de  Aquatil 
pp.  506-515  ;  Willughby,  iv.  p.  271  ;  tab.  R,  i. 

Perca. — Artedi,  Gen.  Pise.  p.  41  ;  Descript  Pise.  p.  69. 

Perca  labrax. — Lin.  Syst  NaL  i,  p.  482  ;  Flemming,  Brit 
AfiL  p*  213;  Jenyns'  Brit  Vert  p.  331  ;  Pennant,  Brit 
ZooL  ill.  p.  348.  pi.  60. 

Labrax  lupus. — ^Cuv.  &  Valenc.  ii.  p.  56,  pi  xi.  ;  Yarrell,  i. 
p.  8  (edit  2nd) ;  Couch,  Fish.  Brit  Isles,  i.  p.  189,  pi.  xl,  ; 
Giinther's  Catalogue,  L  p.  63;  In  trod,  to  Study  of  Fishes,  p. 
377 ;  Day,  Fishes  of  Great  Britain  and  Ireland,  pt  i.  p.  8,  pi.  ii. 

Geographical  distribution.  —  The  bass  occurs  in  the 
Mediterranean,  and  on  the  coasts  of  Portugali  France,  and 
England  ;  it  is  common  in  the  summer  months  on  the 
coasts  of  England  and  Wales.  In  Scotland  it  is  said  to  be 
rare  to  the  north  of  the  Firth  of  Forth,  and  there  is  no 
record  of  its  occurrence  in  the  Orkney  and  Shetland 
Islands.  It  is  probably  found  around  Ireland,  but  its 
numbers  decrease  northwards ;  it  is  said  to  be  not 
numerous  along  the  Irish  coasts,  but  probably  this  opinion 
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arises  from  the  comparatively  limited  fishing  carried  on  in 
Ireland.  It  is  more  plentifully  taken  on  our  southern 
coasts,  a  warm  temperature  being  apparently  best  suited  to 
its  growth  and  general  requirements. 

Habits. — Bass  generally  swim  in  shoals  and  frequently 
ascend  rivers  to  a  considerable  distance,  sometimes  fatf' 
beyond  tidal  influence;  they  are  not  often  seen  during 
the  winter  months,  and  probably  retire  to  deep  and 
warmer  water.  In  the  spring  and  summer  months  they 
frequent  the  vicinity  of  harbours,  piers,  &c,,  where  they 
find  abundant  food  in  the  young  fry  of  mackerel,  pollacks, 
herrings,  &c.  Strong,  bold  and  voracious^  the  bass  afTorxls 
excellent  sport  to  those  fond  of  sea  fishing,  but  being, 
well  skilled  in  artful  devices  the  fish  often  eludes  cflbrts  to 
capture  it 

food  of, — Fish  of  various  kinds  and  small  squids^  of 
which  bass  is  particularly  fond,  crabs  and  other  Crustacea* 
Couch  says  it  is  partial  to  the  Onisci  which  arc  to  be  found 
on  the  rocks,  and  that  it  hunts  along  the  coasts  during 
gales  of  wind  for  these  creatures  which  are  washed  off  by 
the  waves.  Bass  will  no  doubt  eat  offal  and  things  not 
nice,  but  as  a  rule  they  prefer  living  active  prey. 

Spawning. — The  spawning  time  appears  to  be  in  the 
spring  and  early  summer  months,  as  is  so  frequent  amongst 
many  of  our  sea  fishes  ;  they  arc  said  to  deposit  their 
spawn  near  the  mouths  of  rivers,  but  I  am  not  aware 
whether  any  record  exists  as  to  the  mode  of  deposition, 
whether  on  the  surface  of  the  water  or  at  the  bottom. 
According  to  Thompson  (*  Nat  Hist  of  Ireland,'  iv.  p.  71X 
the  ova  of  the  female,  which  arc  extremely  numerous,  arc 
atnruUler  tlian  the  smallest  clover  seed:  he  examined  a 
^fiecimen  weighing  fourteen  lbs,  taken  in  the  month  of 
March,  and  brought  to  the  Belfast  market    On  the  con- 
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tinent  the  bass  is  said  to  deposit  its  spawn  twice  in  the 
year.  Aristotle  says,  *'  Fish  as  a  rule  breed  only  once  in  a 
year ;  but  the  labrax  is  an  exception,  for  this  alone  of  the 
kind  called  ckyii  {yyrol)^  breed  twice  a  year,  but  the  latter 
produce  is  much  weaker"  (H.  A.  v.  9).  The  growth  of  the 
bass  IS  probably  rapid  according  to  the  supplies  of  suitable 
food  with  which  it  meets ;  the  very  large  stomach  of  the 
bass  betokens  great  capabilities  in  this  respect  Specimens 
of  four,  five,  seven  and  ten  pounds  in  weight  are  often  to  be 
seen  in  the  markets ;  but  they  are  known  to  attain  the 
weight  of  twenty*  or  twenty-eight  pounds  occasionally. 

Modes  of  ca/ture.^Bass  are  sometimes  taken  by  the 
trawl,  but  usually  by  hand-lines  baited  with  long  worms, 
sand-eels  or  pieces  of  cuttle-fish  (squid).  They  are  also 
caught  by  trolling  with  an  artificial  bait  of  india-rubber 
in  the  shape  of  a  large  twisted  worm  and  hook.  Salmon- 
flies  cast  in  the  ordinary  way  of  salmon-fishing  arc  some- 
times used,  and  give  exciting  sport  Thompson  says  that 
in  Belfast  Bay  bass  are  generally  caught  in  the  nets  with 
salmonp  sea  trout,  and  mullet  According  to  Mr  Dunn,  of 
Me\^agissey  in  Cornwall,  who  has  paid  great  attention  to  all 
matters  relating  to  fish,  the  seine-net  cannot  be  employed 
successfully  unless  the  net  be  drawn  on  to  the  shore,  for 
the  bass  are  so  cunning  that  they  dive  under  the  foot-rope 
when  the  net  is  on  ground  at  all  rough. 

Qualify  of  flesh, — When  eaten  fresh  from  the  sea  the 
bass  I  consider  to  be  very  fair  eating,  the  flesh  is  white 
and  pretty  firm  in  texture  ;  it  is  not  so  good  the  second 
day  after  capture,  as  it  becomes  somewhat  oily  and  has 

K    too  marked  a  flavour.     It  is  best  when  boiled. 

■        Commercml  value, — This  fish  does  not  hold  a  very  high 

I        •  Tlic 
Kda&Cap 


I 
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•  The  Greek  word  means  literally  **  poured  forth,"  hence  "  abun- 
daai,"  applied  to  fish  which  swim  in  shoals  and  arc  caught  in  a  neL 
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place  in  a  marketable  point  of  view ;  it  is  not,  however, 
caught  in  sufficient  numbers  to  bring  it  under  general 
notice  as  a  food  fisk  Specimens  find  their  way  to  Bil- 
lingsgate, Birmingham,  Liverpool,  Plymouth  and  other 
towns,  and  generally  fetch  about  8rf.  per  lb. 

Classical  allusiotis. — There  seems  to  be  no  doubt  that 
the  bass  is  the  fish  known  to  the  ancient  Greeks  and 
Romans  by  the  names  of  labrax  and  lupus.  The  Greek 
word  evidently  refers  to  the  voracity  and  impetuosity  of 
the  fish,  from  a  root  meaning  "  to  be  violent "  (sec 
Athcnaeus,  vii.  86).  The  Latin  lupus  of  course  denotes  its 
wolf-like  character  The  bass  was  generally  held  in  great 
repute  among  the  ancients  as  an  article  of  food ;  but  it 
was  chiefly  those  that  were  taken  in  fresh  water  that 
were  preferred,  the  sea-caught  specimens  being  but  little 
esteemed  Sewer-fed  specimens  were  considered  the  best, 
and  the  luxurious  would  give  exorbitant  prices  for  them. 
Bass  are  certainly  fond  of  frequenting  the  neighbourhood 
of  drains,  but  I  suspect  it  is  rather  for  the  sake  of  the 
small  fry  they  meet  with  there  than  for  the  actual  offal  or 
filth.  The  cunning  of  the  bass  in  eluding  capture  is  referred 
to  by  the  ancient  Greek  and  Roman  writers*  Aristotle 
calls  it  the  **  wisest  of  fish,"  though  I  think  that  the  grey 
mullet  beats  the  bass  in  this  respect  Ovid  speaks  of  this 
fish  getting  under  tlie  sand  to  avoid  the  net : — 

'''  Clausus  rcte  lupus,  quamvis  immaais  et  acer, 
Dimotis  caudi  submissus  sidit  arcnis  "  (HiilietiL  3i)  ; 


and  also  refers  to  its  habit  of  shaking  from  its  jaws  the 
hook  that  would  capture  it  (58-41)  Pliny  (xxxii-  2) 
tells  the  same  story.  In  a  mosaic  group  of  fish  disinterred 
at  Pompcii«  and  now  said  to  be  in  the  Museum  of  Antiquities, 
the  lupus  is  figured. 


frcfn^spej^mens  in^  the  pcssesswn  t^fheatitiwr 

(not  si%0j 


Jfie-  idrtMtnps,  whithfooccmpau^  &Us  essa^,  ar^  gu^tn  mtr^fy  as 
thjE^^erurai  §ubj€ct,  Dettuls  reiruMm.  to  bt^  fW^fi  up,  ifrt^mi^mi^ 

AfH^uLar  "ManMiwJt  otvor  Ccnaru^rcuiL  Sea.  f^^hem  ^m  mueh' 

Tfuf  ftw  outline  fiqiwes  vf  fishis  an^pntjf  sunpU  tis  Sf>M- 
m^ns  fr  ^A/w  tA4t/  vu/im^  t/ramnf^is  ftr  ail  pra€tt^4Mi  pmr- 
pc3ts  sa/n/ti^ntas  aMda  tv  the  determuujUuftv  ^sfiee$m* 
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In  confinement — The  ancient  Romans  kept  these  fish  in 
their  piscinae ;  but  I  can  find  no  mention  of  their  having 
bred  there.  They  have  been  successfully  kept  in  freshwater 
aquaria  by  modem  experiraentalisers,  and  the  quality  of 
the  flesh  is  said  to  become  better  by  the  change.  For 
myself  I  should  prefer  one  taken  from  the  sea. 

Names, — In  our  own  country  the  bass  is  known  by  the 
names  of  the  sea-dace,  salmon-bass^  white  salmon^  sewin ; 
Mr.  Day  gives  gape-mouth  for  Scotland,  and  white  mullet ^ 
ot  king  of  the  mullets,  for  Belfast.  The  Welsh  draenog  is 
also  used  for  a  hedgehog ;  the  word  means  "  full  of 
bristlea"  The  name  of  basse,  barse,  brasse,  and  bream — 
all  radically  the  same^s  to  be  referred  to  the  Anglo- 
Saxon  word  b(Ers-perca,  lupus,  but  the  root  of  the  word  is 
unknown. 

General  description, — Body  more  elongated  than  in  the 
common  perch,  and  bears  some  resemblance  to  that  of 
a  salmon  ;  hence  the  name  of  white  salmon  referred  to 
above.  Length  of  body  equal  to  about  four  and  a  half 
of  the  height :  posterior  margin  of  preopercle  strongly 
and  sharply  serrated  ;  lower  limb  with  three  more,  blunter 
teeth  ;  lateral  lines  nearly  straight  ;  back  and  sides  grey 
Of  greenish  grey,  sometimes  dusky  blue ;  under  surface 
silvery  white  ;  tail  forked.  Young  specimens  are  marked 
With  small  dark  spots  over  the  body.  This  is  the  spotted 
kind  mentioned  by  Columella.     (See  Introduction.) 


The  Red  Mullet  {Mullus  barbatus,  Plate  IV.). 
Family  MuUidm, 


■  Body  somewhat  elongated  ;  profile  of  the  head  more  or 

■  less  parabolic  ;  eyes  moderate  in  size,  and  lateral ;  mouth 
I      small,  with  a  lateral  cleft ;  branchiostegals  four ;  pseudo- 

^^^^^  i 
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branchiae  present.  Dorsal  fins  two,  and  separated;  anal 
similar  to  the  posterior  dorsal ;  ventrals,  with  one  spmc 
and  five  rays  ;  two  long  stiff  barbs  under  the  chin  ;  lateral 
line  continuous.  Teeth  feeble,  and  variously  placed  Air- 
bladder,  when  present,  simple ;  scales  large,  minutely  and 
finely  ctenoid,  often  deciduous. 

Genus  Mullus. — The  characters  as  those  of  the  family. 
Teeth  in  the  lower  jaw  and  on  the  vomer  and  palatine 
bones ;  none  in  the  upper  jaw,  Mediterranean  and 
coasts  of  Temperate  Europe,  Madeira  and  the  Canary 
Islands. 

TptryXri, — Aristot  il  12,  13 ;  V.  9,  I ;  V,  2$.  3  ;  vi  16^  3 ; 
viii.  4,  I  ;  ix.  25,  7  ;  iEliaa  11.  41  ;  Athen*  vii*  cap, 
125-127. 

Mullus* — Ovid,  Halieut  123  ;  Pliny,  ix.  18,  51  ;  Martial, 
X.  30,  31  ;  Willughby,  p.  285. 
Trigla. — Artedi,  Gen.  p.  43. 
MuIIus  barbatus. — Liru  Sys.  Nat  i.  p.  495  ;  YarrcU,  I  36"^ 
Giinther's  Catal.  L  p.  401  ;  Introd,  Study  of  Fishes^  p.  404  ; 
Couch,  Fisk  Brit  Isles,  i.  p.  217,  pL  xlvil ;  Day,  Fish,  Gt 
R  and  L  part  i.  p.  22,  pL  viii    (See  Plate  III.) 

There  seems  to  be  no  doubt  that  there  is  but  one  species 
of  European  mullet,  and  that  the  surmullet  or  Multus  sur- 
muktuSt  generally  considered  a  distinct  species,  is  merely  a 
variety  of  the  barbatus.  Some  have  thought  that  the 
M.  barbatus  is  the  male,  the  M,  surtnuktus  the  female* 
According  to  the  views  of  Professor  Steindachncr,  who 
examined  as  many  as  75  specimens  and  found  great  varia- 
tions in  the  profile  of  the  head,  M,  barbatus  and  M.  sut^ 
muUttis  represent  the  extreme  limits  of  variation  of  one 
single  species.  For  all  practical  purposes  they  may  be  so 
regarded. 

G^ografkkal  dhiribuium. — In  general    terms  this  has 
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been  mentioned  above.  The  most  common  mullet  of  the 
Mediterranean  appears  to  be  the  M.  barkitus  ;  the  larger 
striped  variety  or  Jf,  surtnuletus  is  common  in  the  North 
Atlantic,  and  is  that  which  is  generally  found  in  more  or  less 
abundance  off  our  own  coasts.  It  is  certainly  the  variety 
which  the  trawlers  of  Brixham  and  Plymouth  take  in  great 
abundance,  as  I  can  myself  testify  from  personal  observa- 
tions at  these  places.  The  red  mullets  are  not  found  in 
any  quantity  except  on  the  south  coast  of  England,  and 
Devonshire  and  Cornwall  may  be  regarded  as  their  head- 
quarters. A  few  instances  are  recorded  as  having  been 
taken  in  Scotland  and  Ireland  \  but  such  cases  are  ex- 
ceptional and  very  rare. 

General  fiabUs, — Red  mullets  are  of  a  roving  disposition, 
and  swim  in  shoals  ;  sometimes  they  swim  near  the  sur- 
face, but  usually  they  frequent  the  deeper  parts  of  the 
water,  and  take  their  food,  as  the  presence  of  the  barbules 
would  indicate,  from  the  ground.  In  the  winter  time  they 
retire  from  the  coasts  into  deeper  water  In  the  summer 
the  red  mullet  occasionally  approach  quite  close  to  the 
shore  and  rocks,  and  a  few  are  caught  there,  but  at  Brix- 
ham the  trawlers  generally  have  to  go  several  miles  away, 
in  the  direction  of  Start  Point  principally.  They  are  taken 
all  through  the  winter,  but  not  in  such  large  numbers  as  in 
the  summer 

Food  of. — This  consists  principally  of  Crustacea  and 
worms,  both  of  which  I  have  found  in  their  stomachs. 
The  ancients  were  mistaken  in  attributing  to  the  red 
mullet  filthy  habits  in  its  diet  I  know  of  no  fish  which, 
when  opened,  gives  forth  so  little  unpleasant  odour,  and 
one  can  partake  of  the  "woodcock  of  the  sea  "  without  any 
apprehensions  of  swallowing  the  stomach  of  foul  feeders. 
The  fish  are.  no  doubt,  to  a  considerable  extent,  guided  in 
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the  choice  of  their  food  by  the  long  muscular  cirri,  or  bar- 
bules,  of  the  under  jaw.  The  importance  of  these  organs  in 
fishes  which  are  supplied  with  them  is  very  considerable  ; 
doubtless  they  compensate  for  imperfect  vision  at  great 
depths.  Those  who  have  noticed  the  sturgeon  taking  its 
food  cannot  help  being  impressed  with  the  importance  of 
these  tentatular  organs.  Directly  the  sturgeon^s  barbules 
come  in  contact  with  the  worms  at  the  bottom  of  the 
aquarium,  the  sucker-h*ke  mouth  of  the  fish  is  suddenly 
shot  out  and  the  worms  devoured. 

Spawning, — This  takes  place  during  the  months  of  July, 
August  and  September,  some  fish  maturing  their  ova  con- 
siderably earlier  than  others.  In  a  female  about  li  inches 
long  I  have  found  the  ovar>' to  be  about  i\  inches  long 
on  the  24th  August,  full  of  immature  ova  which  are  very 
minute  ;  this  would  consequently  be  a  late  spawncr.  Ac- 
cording to  Mr  Dunn^  the  ova  are  shed  only  a  little  at  a 
time,  so  that  the  process  extends  for  some  days,  or  even 
weeks.  Young  mullets  of  about  2  inches  in  length  have 
been  noticed  in  October  It  has  not  been  observed 
whether  the  deposition  of  the  ova  takes  place  near  the 
bottom  or  the  surface.  Probably  the  latter  will  b©  found 
to  be  the  case,  as  in  most  of  our  sea  fishes.  The  deposit 
tion  of  the  spawn  at  the  bottom  is  considered  by  G.  O. 
Sars  to  be  an  exception  to  the  general  rule.  The  usual 
size  of  the  red  mullet  is  from  8  to  14  inches  long ;  but 
occasionally  larger  individuals  are  taken.  At  Mevagisaey 
one  of  17  inches  in  length  has  been  captured 

Modes  of  capturt, — Chiefly  by  the  trawl,  sometimis  by 
the  seine  and  trammel  when  they  swim  near  the  suiface, 
which  they  arc  thought  to  do  on  their  migrations  from 
one  locality  to  another.  I  think  it  not  improbable  that  the 
mullet  arc  surface  SHimmers  about  the  time  of  spawning. 
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They  are  said  to  be  now  and  then  taken  with  a  baited 
hook. 

Quality  of  flesh, — In  the  opinion  of  almost  all  eaters  of 
fish,  the  mullet  stands  very  high  indeed  ;  white,  flaky, 
firm,  and  free  from  oil,  the  flesh  is  palatable  and  easy  of 
digestion  ;  the  liver  is  the  dainty  morsel  which  gives  the 
peculiarly  delicious  flavour  to  the  sauce  with  which  it  is 
mixed.  The  usual  mode  of  cooking  is  to  wrap  the  whole 
fish — the  gills  only  being  removed— in  a  sheet  of  white 
buttered  paper  and  to  roast  in  a  Dutch  oven,  or  to  bake  for 
about  20  minutes.     The  juices  are  thus  retained.     A  little 

rport  wine  is  a  good  addition  to  the  melted  butter,  or 
anchovy  sauce.  Mullet  always  maintain  a  good  demand 
in  the  markets.     The  competition  among  the  w^holesale 

,  buyers  at  Brixham,  when  the  supply  is  short,  is  very  con- 
siderable, and  large  sums  of  money  are  sometimes  secured 
by  the  successful  trawler.  The  decided  red  colour  of  the 
fish  is  due  to  the  change  in  form  of  the  pigment  cells  , 
produced  by  irritation  when  the  scales  are  removed  * 
Formerly  the  scales  were  removed  from  the  fish  by  the 
hand  of  the  fisherman  soon  after  they  were  caught ;  for 
unless  the  scales  were  removed  at  this  time  the  fish  would 
not  have  that  red  colour  which  custom  and  fancy  have 
required  it  to  possesa  Now  manual  operation  is  not  so 
much  practised  ;  for  the  trawl  passing  over  the  ground^  and 
rubbing  the  fish  against  each  other,  is  sufficiently  effective 
in  the  scaling  process.  At  Brixham,  I  was  told,  hand- 
scaling  was  not  now  considered  necessary. 

The  price  of  course  varies  somewhat  according  to  the 
supply  and  demand.     At  Brixham  I  could  get  red  mullet 
of  9  or    10  inches  in   length  for  about    4^/.   a  piece  ;    in 
London  and  elsewhere  the  same  fish  would  sell  for  IJ*. 
In  confinmnenL — The  ancients  occasionally  kept  supplies 


94    THE  NA TUBAL  HISTORY  OF  COAfMERCIAL  SEA 


bear  confinement  well  **  Never,  however  much  we  may 
wish  it,  shall  we  be  able  to  feed  a  multitude  of  mullets  in  a 
vivarium,  since  this  kind  is  very  delicate  and  most  impatient 
of  confinement  (*molliss!mum  genus  et  servitutis  indig- 
nantissimum').  Only  one  here  and  there  out  of  many 
thousand  can  bear  confinement  (claustra  patitur)  ;  while  on 
the  other  hand  we  frequently  see  in  confinement  shoals  of 
such  sea  fishes  as  the  sluggish  mugil  (*  white  mullet  *)  and 
the  rapacious  lupus  (basse)."  Martial  also  speaks  of  the 
difficulty  of  keeping  red  mullets  alive  in  confinement : — 


**  Spiral  in  advecto,  sed  jam  piger,  a?quore  muDus  : 
Lanquescit?  vivum  da  mare,  fortis  erit'*  (xiu,  79). 


The  red  colour  of  the  fish  delighted  the  Roman.*?,  an 
living  mullet  used  to  be  brought  into  their  feast-rooms^ 
swimming  in  glass  vessels,  and  were  taken  out  and  left  to 
die  in  the  hands  of  the  guests ;  the  supposed  barbarity  of 
the  thing  met  with  the  severe  censure  of  Seneca  (Quxst 
Nat.  c,  17),  and  later  of  the  French  naturalist  Lacipidc. 
The  custom  of  cooking  red  mullet  unopened  prevailed  in 
ancient  times,  i^lian  (De  Nat.  Antm.  x  7)  expressly 
mentions  it :  **  Skilful  cooks,  in  order  that  the  bellies  of 
the  mullet  may  not  burst  open,  are  accustomed  to  kiss  the 
fish,  which  is  supposed  to  keep  them  entire.*' 

General  description, — The  chief  characters  which  distin- 
guish the  M.  barbatus  from  the  variety  M.  surmuletus  arc, 
a  less  oblique  profile  of  the  snout  in  the  former  than  in  the 
latter,  the  presence  of  a  number  of  bright  yellow  lines  or 
longitudinal  stripes  in  M,  stirmnktus,  which  the  other  has 
•not  There  are  other  minor  points  of  difference  which 
1  need  not  refer  to.  The  principal  characters  of  these 
varieties  are  thus  given  by  Giinthcr:  ''  Mullus  bmrheUm : 
•lopcr  profile  of  the  snout  approaching  the  vertical  line ; 
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the  upper  maxillary  reaching  beyond  the  vertical  from  the 
anterior  margin  of  the  eye.  Red,  without  yellow  stripes. 
M,  surmuUtus  :  upper  profile  of  the  snout  very  oblique ; 
the  upper  maxillary  reaching  to  the  vertical  from  the 
anterior  margin  of  the  eye.  Red,  with  three  yellow  longi- 
tudinal lines."  These  lines  are  sometimes  four  or  five  in 
number,  and  sometimes  they  are  indistinct  or  quite  con- 
cealed. The  M,  surtnuktus  appears  to  attain  the  larger 
size,  vety  fine  specimens  being  caught  in  the  neighbour- 
hood of  the  Channel  Islands. 


Sea-Breams  {Cantliams  limatus,  Plate  III.). 

Family  Sparidm, 

Body  compressed  and  oblong  ;  pseudo-branchiae  well 
developed  ;  branch iostegals  five  to  seven  ;  eyes  lateral  ; 
mouth  in  front  of  the  snout  having  a  lateral  cleft  Dorsal 
fin  single,  consisting  of  a  spinous  and  soft  portion  ;  anal 
with  three  spines  ;  lower  pectoral  rays  generally  branched  ; 
vcntrals  thoracic,  with  one  spine  and  five  rays  ;  lateral  line 
continuous,  not  extending  to  the  taii-fin  ;  teeth,  cutting  or 
conical  in  front  of  the  jaws,  with  a  lateral  series  of  molars ; 
none  on  the  palate  except  in  genus  Pimelepterus ;  bones 
of  the  head  with  a  rudimentary  muciferous  system  ;  air- 
bladder  often  bifid  posteriorly  ;  scales  cycloid,  minutely  and 
feebly  pectinated. 

■  Herbi-camivorous  fishes  in  the  seas  of  temperate  and 
H      tropical  regions.     Some  enter  fresh  waters. 

■  CanUiartis. — Teeth  cardiform  or    villi  form  in    front    of 
I       the  jaws,  those  of  the  outer   row  being  compressed  and 

■  lanceolate  ;   cheeks   with   scales  ;    dorsal  fin   with   ten  or 
I      eleven  spines  which  can  be  received  into  a  scaly  sheath  ; 


96     THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


scales  of  body  of  moderate  size  ;  pyloric  appendages  few  ; 
air-bladder  with  two  horns  posteriorly.  Mediterranean  ; 
from  the  coasts  of  Great  Britain  round  the  Cape  of  Good 
Hope  to  the  Scychellc  Islands. 

Kdvffapos  (?)* — Aristot  viii,  1 3. 

Cantharus. — Ovid  (Halieut.  105) ;  Gesner  de  AquatiL  p, 
178^  pL  ;  Wtllughby,  p.  309. 

Spams  cantfmrus, — Lin.  Gmel.  p.  1274. 

Pagrus  Uneatus, — ^Flem.  Brit  Anim.  p.  211. 

Canthanis  vulgaris, — Cuv.  &  Valenc.  vi.  p.  319,  pL  j6ot 

Canthams  griseus, — Yarrell^  i.  1 30. 

CanUtarus  limatus. — Thompson^  Nat  H.  of  Ireland,  iv. 
p.  91  ;  Giinther's  Catal.  i.  p.  414  ;  Day,  pt  l  p.  26»  pi  ix. 

Old  Wife. — Couch,  i.  p.  222,  pi  49. 

Geographical  distribution, — Common  in  the  Mediterranean 
and  along  the  west  and  south  coast  of  England  ;  rare  m 
Ireland  and  Scotland  ;  in  the  North  Atlantic  to  Madeira 
and  the  Canary  Isles, 

General  habits, — Several  of  the  sea-bneams  feed  on 
both  vegetable  and  animal  food,  and  the  species  under 
notice  is  no  exception  in  this  respect  The  **  Old  Wife " 
prefers  rocky  ground,  and  is  found  in  bays  and  harbours ; 
it  does  not  congregate  in  shoals ;  is  most  abundanl 
during  the  summer  months,  retiring  to  deep  water  in  the 
winter. 

Food  of, — The  smaller  kinds  of  seaweeds^  worms, 
Crustacea  and  molluscs. 

Spawning. — Probably  in  the  early  spring  months,  as  ova 
well  developed  have  been  found  in  this  fish  in  February  ; 
mode  of  deposition  of  ova  not  known  ;  the  young  of  itmall 
size  are  seldom  taken  ;  attains  the  size  of  t6  inches  or 
more, 

Moiies  of  e^ptum. — By  hooks    baited    with  worms  or 
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mussels  ;  and  by  nets ;  generally  in  the  summer  and  autumn 
months,  but  also  in  the  winter. 

Quality  of  flesh, — Said  to  be  usually  soft  and  insipid, 
though  it  is  probable  that  when  eaten  quite  fresh  from  the 
sea,  if  the  fish  is  at  once  cleaned,  the  "  Old  Wife "  would 
prove  very  fair  eating.  I  have  not  tasted  this  species,  and 
cannot  report  on  it,  but  I  have  found  that  if  sea-bream 
are  cleaned  immediately  and  cooked  the  same  day  on 
which  they  are  caught,  the  flesh  is  excellent  in  those  kinds 
of  which  I  have  partaken.  This  fish,  when  taken  in  August 
and  September,  is  said  to  be  of  moderately  good  taste  at 
Boulogne  and  Calais,  and  the  flesh  tolerably  firm. 

Commercial  value.- — Seldom  seen  in  our  markets,  and  of 
no  real  commercial  value  at  present.  It  affords,  however, 
wholesome  food  to  the  fishermen,  and  its  pretensions  as  a 
food  fish,  though  not  great,  must  not  be  overlooked. 

In  confinement  —  They  are  sometimes  seen  in  our 
aquariums  ;  and  Day  observes  that  they  then  constantly 
swim  in  companies. 

NameSf  &c, — Although  the  name  CantJiarus  has  been 
given  to  fish  of  this  genus,  it  is  quite  impossible  to  say 
what  the  icavQapo^  of  Aristotle  and  Oppian  was.  This 
fish  is  called  the  Black  Bream  along  the  southern  coast  of 
England  ;  as  the  colour  is  subject  to  variation,  the  epithet 
of  black  is  by  no  means  a  good  one.  It  is  not  easy  to 
account  for  the  name  of  "  Old  Wife."  The  KavOapo^  and 
Cantharus  of  the  Greeks  and  Latins  denoted  the  beetle 
Scarabceus  of  the  Egyptians  ;  Willughby  supposed  that  the 
fish  received  its  name  from  its  fondness  for  hiding  in  the 
mud  ;  as  the  Scarabceus  rolled  its  balls  of  mud,  so  this  fish 
delighted  in  the  same  substance. 

General  description. — The  height  of  the  body  is  about 
two  and  a  half  or  three  to  the  whole  length.     Body  com- 
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pressed  ;  dorsal  spines  slender  and  flexible,  the  fourth, 
fifth,  and  sixth  being  the  highest ;  pectoral  about  as  long 
as  the  head  ;  tail  forked ;  praeorbital  at  its  lower  edge 
usually  notched  by  the  maxillary  bone;  scales  ctenoid, 
six  or  seven  series  of  scales  below  the  eye  over  the  cheek. 
Colour  variable ;  generally  bluish  grey  or  gre)nsh  green, 
with  darker  longitudinal  lines,  hence  the  specific  name  of 
lineatCL 


Common  Sea-bream  {Pagellus  centrodontusy 

Genus  Pagellus, — "  The  anterior  teeth  card-like  without 
canines ;  the  outer  series  generally  containing  larger  ones 
than  those  behind  ;  several  series  of  rounded  molar  teeth 
in  both  the  jaws ;  cheeks  scaly.  The  spines  of  the  dorsal 
(eleven  to  thirteen)  can  be  received  in  a  groove :  three  anal 
spines.  Opercles  not  armed  ;  scales  of  moderate  size.  Six 
branchiostegals.  Pyloric  appendages  in  small  number; 
air-bladder  simple.  Mediterranean,  Atlantic  (except  the 
shores  of  North  America  "  (Giinther). 

Orphus, — Rondclet  v.  25,  p.  157.  Aldrov.  ii.  2.  p.  158- 

Spams  centrodontus, — Jenyns'  Manual,  p.  356. 

Pagcllus  centrodontiis, — Cuv.  &  Val.  vi.  p.  180 ;  Pam.  Fish. 
Firth  of  Forth,  p.  46,  pi.  27  ;  Yarrell,  i.  p.  123  ;  Thompsoa 
Nat  Hist  of  Irel.  iv.  p.  90 ;  Giinther's  Catal.  i.  p.  476 ;  Day, 
pt  i.  p.  36,  pi.  13. 

Common  sea-bream, — Yarrell,  loc.  cit ;  Couch,  L  p.  237, 
pi.  55. 

Short  sea-bream, — Couch,  i.  p.  241  ;  apparently  a 
deformed  specimen. 

Geographical  distribution. — Mediterranean ;  coasts  of  the 
Peninsula  ;  France  ;  Great  Britain  ;  Scandinavia. 

The  common   sea-bream  is  the  species  most  generally 
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known,  and  finds  its  way  into  our  markets  more  frequently 
than  any  other  of  the  Sparidm,  Large  numbers  are  taken 
during  the  summer  months  off  our  southern  coasts.  It  is 
a  bright  and  beautiful  fish  when  first  taken  out  of  the  water, 
though  it  is  surpassed  in  this  respect  by  its  relative  the 
"  pandory." 

General  habits, — Frequenting  the  west  and  south  coasts 
of  England  during  the  year,  but  far  more  abundant  or  more 
generally  taken  in  the  summer  months ;  in  severe  weather 
it  goes  into  deeper  water.  In  general  habits  the  sea-bream 
may  be  considered  a  solitary  fish,  in  the  opinion  of  the 
late  Mr.  Couch ;  but  sometimes  they  assemble  in  large 
numbers  towards  the  end  of  summer,  and  rise  to  the 
surface,  when  they  are  sometimes  in  Cornwall  and  Devon- 
shire mistaken  for  pilchard  shoals.  As  many  as  20,000  and 
even  60,000  have  been  caught  at  one  time.  Being  in  a 
great  measure  herbivorous  it  resorts  to  the  seaweeds  of  the 
rocks,  where  it  finds  abundant  food  both  of  animal  and 
vegetable  nature. 

Food. — Seaweeds,  Crustacea,  worms,  molluscs,  small  fish. 
Mr.  Dunn  found  the  stomachs  of  these  fish  full  of  wheat 
after  a  vessel  laden  with  this  commodity  had  been  wrecked. 
The  sea-breams  are  greedy  feeders ;  the  stomachs  and 
intestinal  tracts  in  all  instances  I  have  examined  have 
been  found  to  be  loaded  with  food  of  the  mixed  nature 
just  mentioned.  On  this  food  they  grow  tremendously 
fat. 

Spawning, — The  spawn  appears  to  be  shed  in  January 
or  even  earlier  in  the  winter,  for  young  about  one  inch  in 
length  have  been  found  in  January  in  the  stomachs  of  other 
fishes.  The  spawning  would  take  place,  therefore,  in  deep 
water,  but  we  are  ignorant,  as  in  many  other  instances,  as 
to  the  mode  of  deposition  of  the   ova.     Young  fish   are 
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destitute  of  the  black  shoulder  mark  which  generally 
characterises  the  adults  ;  when  they  are  from  five  to  seven 
inches  long,  they  arc  called  **  chads/'  and  abound  in 
immense  numbers  in  the  vicinity  of  seaweed-girt  rocks 
and  harbours. 

Modes  of  capture. — By  hooks  baited  with  lug  worms, 
mussels^  pieces  of  squid»  small  fish,  &c,;  in  seine-nets;  in 
the  summer  and  autumn  months. 

QHaiity  of  flesh, — Not  generally  much  esteemed  ;  but 
when  fresh  out  of  the  water  and  immediately  cleaned^  the 
sea-bream  is  by  no  means  a  fish  to  be  despised.  Being 
excessively  fat,  they  will  not  take  the  salt  well,  and  being 
very  greedy  feeders,  having  their  stomachs  and  intestines 
loaded  with  food,  they  will  not  keep  at  all  in  warm  weather. 
Yarrcll  gives  the  following  recipe  for  cooking  sea-bream, 
which  from  experience  I  can  recommend — •*  When  tho- 
roughly cleaned  the  fish  should  be  wiped  dry,  but  none 
of  the  scales  should  be  taken  off.  In  this  state  it  should 
be  broiled,  turning  it  often,  and  if  the  skin  cracks,  flour  tt  a 
little  to  keep  the  outer  case  entire.  When  on  table  the 
whole  skin  and  scales  turn  off  without  difficulty ;  and  the 
muscle  beneath,  saturated  with  its  own  natural  juices  which 
the  outside  covering  has  retained,  will  be  found  of  good 
flavour," 

Commercial  value, — None  of  the  sea-breams  stand  high  in 
this  respect.  The  common  sea-bream  is  often  to  be  seen 
in  the  London  markets  and  elsewhere  in  the  south  and 
midland  provinces.  Numbers  arc  taken  at  Brixham  and 
Plymouth,  and  sell  at  a  cheap  rate  ;  a  good-sized  fish  will 
fetch  4i/.  or  %d.  at  retail  price  at  Brixham  and  Plymouth ; 
and  if  fresh  and  cooked  immediately  as  recommended,  the 
sea-bream  b  very  **  good  meat." 

dntml  ifrim/Zw^nr.— Height  of  body  about  %\  in  the  total 
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length ;  interorbital  space  flattened ;  praeorbital  narrower 
posteriorly  than  in  front,  and  not  notched  ;  the  pectoral  fin 
reaches  to  the  origin  of  the  anal,  tail  fin  much  forked. 
Teeth  very  fine,  intermixed  posteriorly  with  small  molars 
irregularly  arranged.  Colour,  orange  scarlet  above,  lighter 
beneath,  with  a  large  black  blotch  on  the  shoulder,  which 
is  absent  in  young  specimens. 


Spanish  Sea-bream  {Pagellus  bogaravtd). 

Pagellus  bogaravio, — Cuv.  &  Valenc.  vi.  p.  196  ;  Giinther^s 
CataL  i.  p.  480 ;  Day,  pt  i.  p.  57,  pi.  xiv. 

Spanish  bream. — Couch,  i.  p.  255,  pi.  53. 

I  have  not  met  with  more  than  two  examples  of  this 
species  of  sea-bream.  According  to  Couch  it  is  the  best- 
known  species  of  all  the  family  to  Cornish  fishermen.  It 
seems  to  be  confined  to  the  coasts  of  Cornwall  and  Devon- 
shire, and  to  be  more  common  in  the  Mediterranean.  I 
know  nothing  of  it  as  food.  It  seems  to  be  solitary  in  its 
habits  ;  it  is  caught  with  baited  hook  and  in  seine-nets. 
Its  local  habitat,  to  which  it  is  limited,  precludes  it  from 
forming  a  fish  of  any  importance  commercially,  and  a 
further  notice  of  it  seems  not  to  be  required  here.  In 
point  of  flavour  and  edible  qualities  generally,  the  Spanish 
bream  probably  differs  not  from  its  congeners. 

The  Pandora  {Pagellus  erythrinus). 

*Epv0pCvo^  (?). — Aristot.  X.  1 1. 

Erythrinus. — Gesner,  de  Aquatil.  365  ;  Willughby,p.  311, 
tab.  v.  6. 

Spams  erythrinus. — Lin.  Syst.  i.  p.  469  ;  Jenyns'  Man. 
Brit  Vert  p.  355. 
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Pagellus  erythrinus. — Cuv,  &  Valenc  vi,  p.  170,  pL  150; 
Parnell,  Fishes  Firth  of  Forth,  p»  45,  pL  zj  \  Giinlher's 
Catal,  i,  p.  473  ;  Day,  pt  i.  p.  40.  pL  xvil ;  Couch,  i 
p.  233,  pL  53,  There  is  a  confusion  in  Yarreirs  figures  and 
descriptions. 

Geographical  distribution. — **  Mediterranean  ;  Black  Sea  ; 
coasts  of  the  Peninsula^  of  France  and  Great  Britain  ; 
Canary  Isles"(Gunther).  The  erythrinus  is  not  so  conrmon 
on  our  coasts  as  the  foregoing  species,  though  I  have  seen 
many  caught  at  Brixham  in  October.  It  is  common  in  the 
Mediterranean^  but  its  course  northwards  is  not  extensive. 

General  habits. — Like  most  of  the  family,  the  er>'thrine, 
or  pandora,  as  is  the  name  by  which  it  is  known  in  Corn- 
wall and  Devonshire,  is  a  frequenter  of  our  coasts  during 
the  summer  and  autumn  months,  retiring  into  deeper  water 
in  severe  weather.     It  is  rather  solitary  in  its  habits. 

Food, — Crustacea,  worms,  molluscs,  especially  (as  I  have 
found)  small  pectens,  small  fishes^  seaweed. 

Spauming, — Nothing  appears  to  be  known  as  to  the  tintie 
of  spawning  or  the  deposition  of  the  spawn. 

Mod^s  of  capture, — In  seine-nets,  and  by  baited  hook  ; 
also  in  trawl  with  the  common  species. 

Quality  offiesk — Excellent  in  my  opinion  as  well  as  in 
that  of  those  who  have  had  opportunities  of  eating  the  fish 
soon  after  capture.  Mr.  Day  says  it  is  "  not  esteemed  in 
Britain  ; "  probably  because  it  is  but  little  known.  The 
fishermen  and  fish  buyers  of  Devonshire  and  Cornwall 
appreciate  it,  and  will  ask  a  higher  price  for  a  pandora 
than  for  the  common  sca-brcan%  that  is,  if  you  wish  to 
purchase  one  or  two  from  the  lot  At  wholesale  the 
pandoras  are  sold  together  with  the  common  specks. 
Cooked  in  fillets  with  parsley  forcemeat,  the  flesh  is  firm 
^nd  highly  commendable  ;  doubtless  it  would  prove  very 
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good  when  baked  as  per  recipe  given  above.  Willughby 
says  its  flesh  is  best  in  the  winter.  Off  Nice  it  appears  to 
be  found  throughout  the  year. 

Commercial  value, — Not  great,  because  not  generally 
known  and  distinguished  from  the  common  sea-bream ; 
but  it  is  a  fish  whose  acquaintance  gastronomically  is 
worth  cultivating ;  and  from  an  examination  of  the 
stomachs  and  intestines  of  this  fish,  which  do  not  exhale 
the  same  strong  odour  as  do  those  of  the  common  kind,  I 
should  imagine  it  would  keep  somewhat  longer  in  good 
condition.  It  does  not  seem  to  be  so  coarse  a  feeder  as 
the  other  species,  and  prefers  the  cleanly  pectens  and  other 
small  bivalves. 

Classical  allusions. — Aristotle's  eruthrinoSy  mentioned  also 
by  Ovid  (Halieut.  104),  Pliny  (ix.  16,  23),  Athenaeus  (vii. 
58),  and  Oppian,  may  possibly  be  our  pandora ;  but  these 
authorities  have  left  no  clue,  beyond  the  very  vague  one  of 
the  colour  being  red,  whereby  it  is  possible  to  identify 
the  fish. 

The  usual  name  of  this  species  in  Devonshire  and 
Cornwall  is  pandora,  but  why  so  called  I  have  been  unable 
to  ascertain.  The  term  "King  of  the  Breams"  perhaps 
alludes  to  its  superiority  over  the  rest  of  the  family,  which 
it  certainly  can  claim  both  in  quality  of  flesh  and  brilliant 
purple  iridescent  colours  when  fresh  from  its  native  seas. 

General  description. — The  height  of  the  body  is  about 
3i  in  the  total  length  ;  interorbital  space  convex  ;  jaws  even ; 
maxilla  reaches  to  anterior  edge  of  the  orbit  of  the  eye. 
Teeth  cardiform  anteriorly,  sharp  and  small  in  both  jaws ; 
two  rows  of  molars,  sometimes  three  irregular  rows  poste- 
riorly in  each  jaw  ;  no  teeth  on  tongue  vomer  and  palatine 
bones.  Dorsal  fin-spines  of  moderate  length,  the  third 
being  a  little  the   longest ;    pectoral  very  long,  reaching 
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beyond  the  vent ;  ventral  not  reaching  the  vent ;  tail  fin 
deeply  forked.  Colour  of  body  bright  roseate  pink  with 
iridescent    metallic    reflections,   especially   on    the    belly  ; 

under-side  white. 

The  Gurnards  {Trigla). 

Cottidm, — Body  oblong  or  subcylindrical  ;  eyes  usually 
lateral,  sometimes  directed  upwards  ;  cleft  of  mouth  often 
extending  to  the  sides  of  the  moutli,  "sometimes  of 
hideous  aspect**  Dorsal  fins,  two,  generally  distinct ; 
spinous  portion  less  developed  than  the  soft ;  vcntraU 
thoracic  ;  branchiostegals  from  five  to  seven  ;  air-bladder 
present  or  absent ;  pseudobranchix  present ;  pyloric  ap- 
pendages few  in  number,  or  absent ;  teeth  in  villiform 
bands,  usually  feeble  and  without  canines  ;  suborbital  ring 
articulated  with  the  praeopercle ;  some  bones  of  the  head 
armed.  "  Carnivorous  fishes,  found  in  all  seas  ;  a  few  only 
entering  fresh  water.  Some  inhabit  exclusively  the  fresh 
waters  of  both  the  Arctic  regions.  Ail  live  at  the  bottom 
of  the  water,  being  bad  swimmers  ;  a  few  are  able  to  raise 
themselves  into  the  air.** 

Genus  Trigla, — Head  nearly  square,  with  the  upper 
iirfacc  and  sides  bony ;  scales  of  the  body  very  small ; 
^o  dorsals,  the  first  much  shorter  than  the  second.  Three 
pectoral  filaments  ;  air-bladder  well  developed  and  muscular, 
often  divided  into  two  parts  ;  pyloric  appendages  in  mo- 
derate number  ;  branchiostegals,  seven  ;  teeth  in  both  tlic 
jaws  and  an  the  vomer,  villiform,  none  on  the  palatine 
bonea 


The  Red  Gurnard  {Trigtapim). 

Tfigia  fhOi/us, — Lin,  Syst  Nat  p.  497  ;  Cuv.  &  Valenc 
YajTcII,  I  38  ;  Day,  pL  I  p.  58.  pL  xxiil 
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Trigla  pinu — Bloch,  tab.  355  ;  Lacdp,  lii,  p.  356 ; 
Thompson,  Nat  Hist  of  IreL  iv.  p.  71  ;  Giinthcr's  Catal. 
iL  p.  199* 

Elkck. — Couch,  ii.  p.  19,  pL  64- 

Seven  species  of  gurnards  occur  on  our  coasts  and  all 
are  food-fish  ;  one  or  two  species  are  rather  rare  and  local, 
and  will  not  require  any  lengthened  notice.  The  principal 
marketable  kinds  are  the  red  or  cuckoo  g^urnard  ;  tlie 
sapphirine,  known  to  fishermen  as  tubs,  the  grey,  and  the 
piper. 

Geographical  distribution. — The  red  gurnard  (7",  pint) 
occurs  in  Scandinavia  and  down  the  west  coast  of  Europe 
to  the  Mediterranean  ;  it  is  also  said  to  be  found  off  the 
American  shores  of  the  North  Atlantic^  where  it  has 
received  the  name  of  Poiynemus  iridigitatiis  (Mitchell, 
Trans,  Lit  &  PhiL  Soc.  New  York,  i.  p.  449).  It  is  one  of 
the  commonest,  if  not  the  most  common  of  the  family  on 
the  English  coast  on  the  south  and  west  It  also  occurs 
in  Ipeland  and  Scotland,  being  common  in  the  former 
country  from  Waterford  on  the  south  up  the  east  coast 
to  Londonderry.  It  is  the  species  which  the  Bri.xham 
trawlers  bring  in  daily  to  the  market  in  such  profusion 
as  sometimes  to  render  the  fish  of  little  marketable  value. 

General  habits, — Like  the  rest  of  the  family  its  usual 
haunts  are  near  the  bottom  ;  it  is  a  bold,  voracious  fish, 
and  takes  a  bait  with  eagerness. 

Food, — None  of  the  gurnards  whose  stomachs  and 
intestines  I  have  examined  show  any  partiality  for  any 
special  kind  of  food  ;  small  fishes  of  various  kinds,  Crustacea, 
worms,  shellfish,  starfish,  brittle-stars  {Ophiccomm)  and 
small  urchins  {Echini),  and  not  unfrequcntly  several  .small 
stones  I  have  found  in  the  stomachal  larder. 

Sfawning-^Guxn^xds  are   especially  interesting  to  the 
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naturalist  as  being  a  genus  of  sea  fishes  which  was  amongst 
the  first  to  reveal  to  observation  the  interesting  and  im- 
portant fact  that  many  of  our  sea  fishes— perhaps  nearly 
all — emit  their  spawn  near  the  surface  of  the  water,  and  not, 
as  was  generally  supposed  to  be  the  rule,  in  aggregated 
masses  at  the  bottom  on  rocks  or  sand.  The  well-known 
Professor  of  Christiania,  G.  O.  Sars,  some  years  ago— in 
1864,  I  believe — made  known  the  fact  that  the  ova  of  the 
cod-fish  floated  at  the  surface  and  there  developed. 
Amongst  other  fishes,  he  found  that  the  grey  gurnard 
{Tngla  cucu/uj)  emitted  its  ova  and  milt  at  the  surface 
It  is  probable,  therefore,  that  all  the  members  of  this  genus 
do  the  same,  I  myself  last  July,  when  in  a  trawler  in  the 
North  Sea,  about  seventy  miles  from  land,  secured  in  my 
surface  tow-net,  amongst  interesting  marine  creatures  of 
small  size,  a  few  very  small  fish  about  half  an  inch  in 
length.  This  was  in  the  month  of  July,  1882  ;  they  at 
once  declared  their  parentage  by  the  presence  of  the  three 
pectoral  filaments  characteristic  of  the  genus.  Couch  has 
found  the  red  gurnard  to  be  full  of  wclUmatured  ova  in 
Januar)%  April,  and  June  ;  and  young  ones  aboyt  14 
inches  long  have  been  taken  in  August  Probably,  there- 
fore, the  usual  time  for  the  spawning  is  in  the  months  of 
May  and  June,  YarrcU  found  the  characters  well  marked 
in  young  red  gurnards  not  more  tlian  14  inches  long  in 
small  pools  by  the  end  of  August  They  probably  grow 
rapidly  when  well  supplied  with  food  ;  but  this  species 
does  not  attain  to  a  very  large  size  ;  at  least  not  very*  large 
ones  arc  often  captured.  A  specimen  fifteen  or  sixteen 
inches  in  length  may  be  considered  one  of  good  site. 

Afod^s  pf  captun. — Chiefly  in   trawl-nets ;  a    few   are 
occasjonally  caught  with  a  baited  hook  ;  tlicy  are  taken  at 
^mcs  of  the  year«  but  principally  in  the  autuma 
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Quality  of  flesh. — Gurnards  are  certainly  as  a  rule  rather* 
a  dry  fish ;  the  flesh,  however,  is  very  firm  and  of  good 
flavour.  The  usual  way — and  perhaps  the  best  way — of 
cooking  them  is  to  stuff  with  forcemeat  and  bake  in  a 
quick  oven  in  a  pie  dish  covered  with  a  few  slices  of  fat 
bacon. 

Commercial  value. — Not  so  generally  appreciated  as  the 
sapphirine,  and  of  less  value  in  the  market,  but  this  is  owing 
more  to  the  smaller  size  of  the  fish  than  to  any  difference 
in  the  quality  of  the  flesh.  All  the  gurnards  have  such 
large  bony  heads,  that  unless  the  whole  fish  be  of  some 
considerable  size,  there  is  not  much  left  for  eating  when  the 
head  is  cut  ofT.  Where  red  gurnards  are  extremely  plentiful, 
as  on  the  Devonshire  coast,  they  sell  for  very  little  money : 
Mr.  C.  W.  Peach  informed  the  late  Mr.  Couch  that  at  Wick 
the  red  gurnard  is  in  such  little  esteem  as  food  that  the 
greater  part  are  thrown  away  as  worthless.  But  the  Scotch 
are  sometimes  odd  in  their  fish  fancies,  and  will  not  eat 
eels! 

In  confinement. — The  gurnards  seem  to  thrive  tolerably 
well,  at  least  for  a  time,  in  our  larger  aquariums.  Their  odd, 
sly-like,  cautious  ways  as  they  creep  over  the  artificial 
rockwork,  using  their  pectoral  filaments  as  feet,  are  most 
amusing. 

Classical  allusions. — The  ancients  were  acquainted  with 
some  of  the  gurnards;  to  the  Greeks  the  gurnard  was 
known  by  the  name  of  Xupa.  Very  little  is  said  of 
it  Aristotle  (iv.  9.  3)  says  that  the  luros  gives  out  a 
grunting  sound  {&<rrr€p  ypvXTua/Mbv  a<f)iaaiv) ;  iElian  (Nat. 
Anim.  x.  11)  simply  quotes  Aristotle;  the  Stagirite  also 
speaks  of  a  fish  under  the  name  of  kokkv^  (/.  c),  which 
received  its  name  from  its  uttering  a  sound  like  that 
of  the  cuckoo  ;    and    Oppian   mentions  Kox/cvye^:  Bool  as 
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frequenting  sandy  bottoms  ;  Athenaeus  quotes  Diocles  as 
enumerating  kokkv^^^  amongst  fish  whose  flesh  is  dry. 
It  is  quite  probable,  therefore,  that  gurnards  were  known 
to  the  Greeks  under  the  two  names  of  fyros  and  coccyx^ 
which  modern  systematists  have  retained  for  tw^o  species 
of  gurnard.  The  noise  which  gurnards  make  when  taken 
out  of  tlie  water  is  caused  by  the  escape  of  gas  from  the 
air-bladder  through  the  open  pneumatic  duct,  and  it  is  this 
peculiarity  which  has  given  them  the  name  oi^cuck4H}^*  and 
lyra  among  the  ancient  Greeks,  and  **  gurnard  "  or  *^  gurnet " 
amongst  ourselves ;  the  English  word  is  the  same  as  the 
French,  **  gournard,"  which  by  the  shifting  of  the  letter  r 
stands  for  "  grounard,'*  from  the  French  gragner  "  to  grunt." 
and  that  from  the  Latin  grumiire.  Gurnet  is  the  common 
word  among  fishermen  and  fish  salesman  ;  and  is  used  by 
Shaksperc.  {i  Henry  IV.  iv,  2.  13)  ;  **  If  I  be  not  a  soused 
gurnet,"  Sir  John  Falstaff  exclaims,  *'  Vm  ashamed  of  my 
men/*  which  shows  that  one  way  of  cooking  these  fish  in 
Elizabethan  times  was  to  marinate,  i>.  to  fry  and  then  souse 
in  vinegar  or  some  acid  sauce,  a  mode  recommended  by 
Dorion  and  Epicharmus  in  Athen^us :  **  Score  the  fish 
across  the  back,  fry  in  oil  with  a  seasoning  of  salt,  chopped 
rue,  grated  cheese,  and  serve,  soused  in  vinegar/'  A  similar 
mode  of  dressing  gurnard  is  still  adopted  in  Italy  and 
France.  For  the  red  or  cuckoo  gurnard  one  finds  the 
following  popular  names,  "crooner,"  "soldier,'*  "eUcck"  and 
**  latchet"  The  first  is  onomatopceic ;  I  know  not  the 
derivation  of  the  third  name ;  while  latchet^  which  b  the 
name  at  Grimsby  and  the  north  of  England  for  this  species 
as  distinct  from  other  species,  perhaps  refers  to  the  markings 
on  the  lateral  line  which  is  crossed  by  vertical  folds  of  I 
jikin,  gi^ng  the  idea  of  latching  or  intertwining. 

G€9ural  ikscriftioH. — Height  of  the  body  6  in  the  total 


FISHES  OF  GREAT  BRITAIN  AND  IRELAND.     109 

length ;  space  between  the  eyes  very  concave  ;  upper 
profile  of  the  snout  descends  abruptly  and  is  concave ; 
bones  of  the  head  with  stellated  ridges ;  prseorbital  with 
short  denticulations ;  opercle  with  a  large  sharp  spine ;  the 
second  dorsal  spine  is  the  longest ;  the  pectoral  reaches  to 
above  the  third  or  fourth  anal  ray ;  scales  small,  those  on  the 
lateral  line  forming  lineated  plates,  making  it  appear  as  if 
crossed  by  a  number  of  vertical  folds  of  the  skin,  which 
suggested  to  Bloch  the  idea  of  the  aciculated  spines  of  a 
pine  tree,  hence  his  name  of  T,  pini — "the  pine-leaved 
gurnard."  Air-bladder  with  two  short  rounded  processes 
and  a  muscle  on  each  side.     Colour,  reddish  rose. 

The  Sapphirine  Gurnard  or  Tub  Fish 
{Trigla  hirundd), 

Carax. — Gesner,  Aquat  iv.  p.  299. 

Hirundo, — Aldrov.  Pise  ii.  cap.  3,  p.  133  ;  Willughby, 
p.  280. 

Trigla  hirundo, — Lac6p.  iii.  p.  353  ;  Parn.  Fish.  Fr.  of 
Firth,  p.  16,  pi.  20 ;  Yarrell,  i.  p.  47  ;  Cuv.  &.  Valenc.  iv. 
p.  40;  Thompson,  Nat  Hist  Irel.  iv.  p.  214;  Giinther 
Catal.  ii.  p.  202  ;  Day,  pt  ii.  p.  59,  pL  xxiv. 

Sapphirine  gurnard. — Yarrell  (/.  ^.). 

Tub  fish. — Couch,  ii.  p.  21,  pi.  65. 

This  species  attains  to  the  largest  size  of  any  of  the 
other  species,  and  is  on  this  account  of  more  commercial 
value  than  the  rest 

Geographical  distribution. — The  Mediterranean  and  Adri- 
atic ;  Norway ;  the  western  coast  of  Europe,  Great  Britain, 
and  Ireland.  It  is  common  on  our  coasts,  but  not  so 
abundant  as  the  red  gurnard  ;  more  are  taken  on  the  south 
coast,  as  at  Brixham  and  Plymouth,  than  on  the  northern 
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coasts.  I  saw  but  few,  comparatively  speaking,  at  Grimsby 
and  in  the  North  Sea.     It  occurs  in  Scotland  and  Ireland. 

Getteral  liabits. — Like  the  other  species  this  one  is  chiefly 
found  near  the  bottom,  though  it  occasionally  rises  to  the 
surface.  Mr.  Day  says  that  the  young  generally  lie  at  the 
bottom  in  shallow  water  with  their  pectoral  fins  widely 
expanded,  the  blue  colours  of  which,  and  the  dark  blotch 
covered  with  white  spots,  give  them  the  appearance  of 
gorgeous  butterflies,  as  of  course  the  inner  or  coloured  side 
becomes  that  portion  which  is  most  exposed  to  view.  The 
brilliancy  of  the  blue  colouring  of  the  inside  of  the  pectoral 
fins,  as  the  fish  expands  them  when  swimming,  is  certainly 
a  beautiful  sight  and  one  not  easily  forgotten. 

Food, — Other  fish  ;  crabs  and  other  Crustacea  ;  molluscs,  as 
pectens,  razor-shells  and  other  bivalves.  I  have  taken  from 
the  stomach  three  small  soles,  3^  inches  long,  and  several  crabs. 

Spawning. — Probably  early  in  the  spring— ova  well 
matured  having  been  found  within  them  in  December  and 
February — and  perhaps  sometimes  later,  as  Couch  found 
the  roc  enlarged  in  May  and  July.  The  spawning  probably 
takes  place  near  the  surface,  as  is  known  to  occur  in  some 
species  of  the  genus,  and  perhaps  will  be  found  to  be  the 
case  in  all  ;  but  it  will  be  necessary  to  investigate  more 
fully  into  the  whole  very  interesting  question  of  the  mode 
of  deposition  of  the  spawn  of  our  sea  fishes,  before  we  can 
safely  arrive  at  any  definite  conclusion  ;  for  species  closely 
related  may  present  differences  in  habits,  modes  of  life  and 
development  The  tubs  sometimes  grow  to  a  large  size ; 
Thompson  mentions  one  2  feet  or  more  in  length,  and 
weighing  14  lb. ;  Couch  mentions  one  he  had  seen  of  the 
weight  of  1 1  lb. 

Modes  of  capture. — By  the  trawl ;  occasionally  by  baited 
hooks  ;  sometimes  in  the  scinc-ncts. 
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Quality  of  flesh, — Firm  and  well  tasted,  but  like  the 
gurnards  generally  rather  dry.  In  the  north  of  Europe  it 
is  salted  and  used  as  ship  provision. 

Commercial  value, — This  fish  is  more  valued  than  the 
rest  of  the  gurnards ;  I  believe  simply  on  account  of  its 
large  size,  and  as  affording  something  substantial  and 
enough  for  three  or  four  people  after  the  loss  of  its  head, 
rather  than  for  any  supposed  superiority  of  its  flesh.  I 
have  eaten  of  four  species,  and  I  prefer  the  piper  (next  to  be 
described)  to  any  of  them. 

In  confinement — The  tubs  seem  to  thrive  fairly  well  in 
an  aquarium,  at  least  the  smaller  specimens.  Lloyd 
remarks  that  when  in  an  aquarium,  any  shrimps,  of  which 
fish  generally  are  very  fond,  have  fallen  to  the  bottom  and 
got  under  the  sand,  the  tub  fish  would  make  use  of  the  free 
rays  of  its  pectoral  fins  to  arouse  them  by  feeling,  hooking 
and  poking  about  them. 

Names, — This  fish  derives  its  popular  name  of  tub  from 
its  thick  form,  which  gives  it  a  short  or  tub-like  shape  ;  but 
the  root  of  the  word  tub  is  not  known.  It  has  obtained 
the  name  of  sapphirine  from  the  gem-like  brilliant  blue 
colour  of  the  inside  of  the  pectoral  fins,  which  however 
only  display  their  beauty  when  the  fish  is  in  the  water. 
Hirundo,  the  specific  name  of  this  fish,  was  first  given  by 
Aldrovandi,  why,  it  is  not  easy  to  see.  However,  it  has 
been  adopted  by  the  French  :  riiirondelle  de  mer  being 
one  of  its  names,  le  perlon  and  rouget  grondin  being 
others.  "  Crouner,"  "  crounie,"  "garnet,"  are  of  course  ono- 
matopceic. 

General  description. — Head  very  large  and  more  flattened 
than  in  Jthe  red  gurnard,  to  which  in  general  form  it  bears 
resemblance.  Snout  rather  elongate  and  upper  profile 
nearly  straight ;  interorbital  space  concave ;  praeorbital  with 
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prominent  spines,  first  dorsal  fin  nearly  smooth ;  second 
the  longest ;  pectoral  fin  very  large,  reaching  to  the  seventh 
or  eighth  anal  ray.  Scales  small,  lateral  line  unarmed ; 
air-bladder  tri-lobed  and  large,  furnished  with  thick,  strong 
muscles  of  the  striped  or  voluntary  kind.  Colour  brownish- 
red  ;  pectoral  fins  brownish-red  outside,  blue  on  the  inner 
surface.  In  young  specimens  the  oval  dark-blue  patch  is 
sprinkled  with  small  whitish  or  light-blue  spots,  traces  of 
which  sometimes  remain  in  the  larger  fish. 
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The  Grey  Gurnard  {Trigh  gumardus,  Plate  IV,). 

Coccyx  alter, — Bellon,  i.  p.  207. 

Gomatuss,gumardu$  griseus, — Willughby,p.279.  tah  S.  2. 

Trigla. — Artcdi,  Gen,  Pise  p.  46. 

Trigla  gurfmrdus, — Lin.  Syst  Nat  i,  p.  497  ;  Lac6p,  iii, 
p,  558  ;  Parn,  Fish,  Firth,  of  F,  p.  18,  pi  22  ;  Yarrcll.  i,  p. 
53  ;  Giinther,  Catat.  ii.  p,  205  ;  Day,  pt  ii.  p,  62,  pi  65, 

Gurnard. — Couch,  i,  p,  2J^  pi  68. 

Bl&cKs  gurnard. — Couch,  ii,  p.  29,  pi  6f^ 

Grey  gurnard. — ^Pcnnant,  Brit  Zool  iii,  p,  370,  pi  65. 

The  grey  gurnard  is  the  most  common  of  all  the  British 
species. 

Geographical  distribution,  —  The  Mediterranean  and 
Adriatic,  Baltic,  west  coast  of  Europe.  An  abundant  species- 
all  round  our  coasts,  extending  northwards  to  the  Orkney 
and  Shetland  islands,  and  occurring  often  in  vast  shoalsc 
Common  round  Ireland  and  Scotland, 

Generai  habits. — Perhaps  more  decidedly  gregarious  than 
other -gurnards.  According  to  Couch  this  species  is  less 
sensible  than  others  to  the  influence  of  heat  and  coldt 
and  therefore  is  as  common  on  the  nortlicrn  coasts  as  on 
the  southern ;  it  is  very  abundant  in  the  North  Sea,  and 
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the  Grimsby  fishermen  every  day  bring  vast  quanttties 
to  the  market  They  associate  in  the  fine  summer  weather 
in  large  numbers  on  the  surface  of  the  water,  rising  and 
sinking  for  short  distances  and  uttering,  Couch  says,  a 
short  grunt,  as  if  in  self-gratification.  At  other  times  they 
appear  as  if  asleep,  and  display  no  animation  till  an  attempt 
is  made  to  catch  them. 

Food. — I  have  found  in  their  stomachs  Crustacea  ;  crabs, 
as  Pcrtunus  depirator,  whole  and  semi-digested  ;  small  fish, 
as  Coitus  and  shellfish  ;  occasionally  a  few  stones,  which  the 
6sh  has  swallowed  with  its  food, 

Spatvning, — As  a  rule  in  the  spring ;  but  they  are  thought 
by  some  to  spawn  twice  in  the  year,  in  the  months  of 
December  and  January,  and  in  those  of  May  and  June,  It 
was  in  this  species  that  Sars  first  discovered  that  spawning 
took  place  near  the  surface  of  the  water ;  and  that  the 
eggs  are  developed  as  they  float  This  gurnard  never 
grows  to  any  size ;  seldom  exceeding  a  foot  in  length,  I 
have  not  met  with  any  above  15  inches  long.  Pennant's 
statement  that  they  are  often  found  at  the  length  of  2^  feet, 
seems  to  me  to  require  confirmation. 

Modes  of  capture. — By  the  trawl  in  large  numbers  ;  like 
the  rest  of  the  gurnards  they  are  voracious  fish,  and  will 
take  a  baited  hook.  Thompson  says  that  in  Ireland  many 
are  caught  during  the  summer  and  autumn  by  hooks, 
baited  with  sand-eels,  young  herrings,  bit  of  meat,  or  a 
slice  of  one  of  their  own  species. 

Quality  of  flesh, — Rather  dry,  but  not  dissimilar  in  general 
from  the  rest  Owing  to  their  small  size  they  are  not 
much  esteemed  ;  nevertheless  I  find  that  specimens  of 
about  a  foot  long  are  very  good  eating.  I  could  not  dis- 
tinguish any  difference  in  flavour  between  this  and  the  red 
gurnard. 

VOL.  X,— E.  9,  I 
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Commercial  vaiue.^^Alwstys  sold  at  a  cheap  rate,  unless 
specimens  of  an  unusual  size  occur.  Couch  mentions  that 
he  has  known  them  sold  at  2S,  6d  the  hundredweight,  and 
30  for  a  penny ;  the  usual  price  being  3  or  4  for  a  penny. 
Although  commercially  the  grey  gurnard  is  of  little  com- 
parative value,  it  is  of  considerable  importance  in  affording 
a  wholesome  and  very  cheap  food  for  the  poorer  classesi 

Names.-^Croonack^  crooner^  gawdie^  hardhiad,  knawd  or 
nood,  are  names  of  this  fish.  The  two  first  are  evidently 
onomatopcEic,  having  reference  to  the  noise  produced  by  the 
fish.  Hardhead  would  suit  the  rest  of  the  gurnards  as 
well  as  this  species ;  gawdie  is  a  Scotch  name  for  the  fish  ; 
knowd  is  an  Irish  one.  The  Welsh  penhaiemyn  means 
**  iron -headed." 

General  description. —  Snout  rather  long  and  profile 
nearly  straight ;  space  between  the  eyes  concave ;  praK)r' 
bital  anteriorly  denticulate  or  scmi-spinate,  more  decidedly 
spinate  in  young  specimens  Opercular  spine  strong,  En 
young  specimens  equal  in  length  to  that  of  the  shoulders  ; 
pectoral  fin  does  not  quite  reach  the  commencement  of  the 
anal  \  second  dorsal  fin  somewhat  longer  than  the  third ; 
lateral  line  with  bony  plates,  or  spines  in  the  young  fiab 
forming  a  well-marked  white  band.  Colour  dark  grey, 
with  blackish  roundish  blotches  above,  and  little  below  the 
lateral  line  ;  lower  parts  white  or  whitish,  clearly  defined. 
Tlie  brownish-grey  colour  often  with  numerous  small 
clear  yellowish  spots. 

The  fish  described  as  T.  Bhchii  by  Yarrcll  and  Couch 
appears  to  be  a  well  marked  variety  of  the  grey  gumardp 
and  not  a  distinct  species ;  the  chief  external  diflTcrcnoes 
arc  the  possession  of  a  large  black  blotch  on  the  dorsal  fin. 
and  the  absence  of  white  or  yellowish  spots  on  the  body 
of  the    r.  Blockii     I  obtained   many  s{>ecimens  of  this 
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variety  at  Brixham  on  a  trawling  expedition  in  the  month 
of  October  last  year  ;  the  smallest  being  about  3  inches 
and  the  largest  about  7  inches  in  length ;  the  dorsal 
blotch  was  in  all  conspicuous.  As  Dr.  Giinther  says.  "  the 
identity  or  non-identity  of  these  fishes  can  be  proved 
only  by  a  continued  examination  of  them  on  diflferent  parts 
of  the  coast" 


The  Piper  Gurnard  {Trigla  lyra,  Plate,  III.). 

Lyra, — Gesner,  iv.  p.  516  ;  Willughby,  p.  282. 

Cuculus, — Salv.  p,  160-  f  70  ;  Willughby,  tab.  S,  2. 

Trigla. — Artedi,  Gen.  p.  46,  sp.  9. 

Trigla  lyra, — Lin,  Syst  Nat  i,  p,  469 ;  Lacip.  iiL  pp, 
339»  345  ;  Thorn ps.  Nat  H,  Irel  iv.  p.  74 ;  Yarrell,  i,  p. 
51  ;  Giinther,  Catal  ii.  p.  208  ;  Day,  pts.  L  &  ii,  pp.  64,  65, 
pi.  xxvi. 

The  piper. — Yarrell  (/,<:.) ;  Couch,  IL  p.  23,  pL  66. 

In  size,  beauty  of  colouring,  peculiarity  of  form,  and  in 
excellence  of  flesh,  the  piper  is  a  very  noticeable  fish. 

Geographical  distribution. — Mediterranean  ;  west  coast 
of  Europe,  and  the  British  seas.  On  the  south  and  south- 
western coasts  of  England  it  occurs  tolerably  frequently ; 
but  it  cannot  be  said  to  be  a  very  common  fish  any- 
where on  our  coasts  ;  in  the  north  of  England  it  is  little 
known,  and  in  the  north  of  Scotland  there  is  no  record 
of  its  capture.  In  Glasgow  it  is  not  so  rare.  Thompson 
records  it  as  occurring  on  the  south  and  south-west 
coasts  of  Ireland ;  but  he  says  that  he  had  only  seen 
two  Irish  specimens  in  the  town  of  Galway  ;  and  he  thinks 
that  some  of  the  recorded  captures  of  this  species  relate 
rather  to  the  red  gurnard.  The  Devonshire  trawlers  at 
Brixham  often  bring  in  pipers  with  other  gurnards ;  but 
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the    catches    are    uncertain,   and   never    occur    in    Urge 
quantities. 

General  habits, — These  gurnards  are  more  soh'tary  tn 
their  mode  of  life  than  the  rest,  and  great  wanderers  ;  now 
not  infrequent  in  a  certain  locality,  and  now  very  rarely 
met  with. 

Food,  —  Doubtless  similar  in  this  respect  to  other 
gurnards.  I  find  recorded  in  my  note-book,  as  being  found 
in  the  stomach  of  a  piper,  crabs  and  periwinkles.  Day 
says  the  stomach  of  one  opened  was  full  of  OpkiurouUa^ 
which  I  have  also  noticed  in  some  of  the  other  gurnards* 

Spawning. — Nothing  definite  knowa  It  grows  to  the 
size  of  two  feet  in  length,  and  attains  the  weight  of  3,  4,  or 
even,  it  is  said,  by  Jenyns  (Manual,  p.  342).  of  7  pounds. 
Fish  of  the  length  of  i  foot  or  1 5  inches  are  more  common 
than  larger  specimens. 

Mode  of  capture. — By  the  trawL 

Quality  offlesL  Excellent ;  firm  and  less  dry  in  texture 
than  the  other  gurnards,  Quin  was  right  when  he  extolled 
its  merits.  Though  *'  he  would  whistle  Falstaff  for  no  man^"* 
he  could  pipe  the  praises  of  the  piper  ! 

Commercial  value. — ^Though  highly  prized  as  excellent 
food,  the  piper  is  not  of  so  great  importance  as  the  tub 
gurnard,  by  reason  of  its  being  far  less  common  and  com- 
paratively little  known. 

General    description.  —  Head    large    and    high ;    snout 
with  profile  deeply  concave,  and  having  two  broad,  flat 
triangular  plates,  each  with  scv^eral  sharp  and  strong  spines  ; 
anterior   orbital  spines  very  strong ;  opcrclc  with  a  long 
sharp  spine  ;  the  coracoid  spine  very  long,  neariy  half  the  ] 
length   of  the   bones  of  the    head,  with  rough  stellated  j 
ridges  ;  dorsal  spines  strong,  the  third  being  the  longest,.^ 
the  spines  which  form  the  edges  of  the  dorsal  depression 
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strong  and  sub-triangular;  pectoral  fin  long,  reaching 
beyond  the  sixth  anal  ray,  Lateral  line  onarmed,  straight, 
and  not  very  distinct ;  air-bladder  oval,  smallest  at  anterior 
portion  and  pointed.  Colour,  rose  red,  becoming  paler  in 
time, 

Nafnes, — The  Avpa  of  the  Greeks  has  been  already 
mentioned ;  when  captured  the  piper  is  said  to  emit  a 
hissing  or  whistling  sound  This  is  said  by  Aristotle  of  the 
chalchais  (whatever  that  name  may  designate)  (oet  oloi/ 
trvpi^fiov)  \  while  the  iyra  is  said  to  grunt.  The  popular 
name  of  rochst  used  of  this  and  another  gurnard  is  from  the 
French  rougtt^  and  has  reference  to  the  *'  red  "  colour.  The 
piper  IS  mentioned  by  Anstey,  in  his  satirical  poem  of 
•  The  New  Bath  Guide/  as  a  dish  for  an  invalid : 

"  But  what  after  all  is  the  best  of  the  story, 
She's  ordered  for  dinner  a  piper  and  dory." 

Other  species  of  gurnards  are  the  T,  lineata^  and  T. 
obsaira^  "  the  streaked/'  and  the  **  long-finned  captain/* 
The  former,  which  may  attain  the  length  of  a  foot,  is  said 
to  be  good  ;  but  it  is  rarely  taken,  and  occurs  only  on  the 
south  and  south-west  coasts  of  England,  being  rather 
a  Mediterranean  species.  The  T,  obscura  is  even  more 
rare.  Though  for  weeks  examining  the  fish  in  the  market 
at  Brixham,  I  could  only  meet  with  a  single  specimen* 
These  two  species  may,  therefore,  be  passed  over  as  having 
no  claim  to  the  title  of  commercial  fishes. 


The  Great  Weever  {Trackinus  draco,  Plate  III ). 

Family  Trcuhinida. — Body  elongate,  naked  or  co- 
vered with  scales ;  one  or  two  dorsal  fins,  the  spinous 
part  being  always  much  less  developed  and  shorter  than 
the  soft  anal  or  soft  dorsal ;  ventrals  thoracic  or  jugular  ; 
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brandikjstegab  5  to  7 ;  pseodo-tyaiicliiae  pfcscBt ;  air-bUdc^ 
usually  absent ;  pyloric  append^^es  few  or  wantiiig.  Cleft 
of  mouth  horizontal,  latend  or  almost  verticaL  Teedi 
in  villiform  bands,  anall  and  pointed,  no  molars  or  tren- 
chant teeth ;  suborixtal  ring  does  not  articulate  with  the 
preopercle.  Bones  of  the  head  sometimes  armed.  Carni- 
vorous fishes,  cosmopolitan,  livii^  at  the  bottom  of  the 
shores  of  all  the  seas ;  chiefly  littoral,  some  entering  finesh 
waters.    Generally  inactive. 

Genus  Trackinus. — Body  elongated,  cylindrical ;  cleft  of 
the  mouth  oblique  ;  eye  lateral,  directed  upwardsL  Teeth, 
villiform  in  both  jaws,  on  the  vomer,  palatine  and 
pterygoid  bones,  none  on  the  tongue.  Operculum  and 
prxorbital  armed  ;  preopercle  serrated ;  operde  with  a 
strong  sharp  spine.  Dorsal  fins  two,  the  first  with  5 
or  7  spines ;  ventrals  jugular  ;  scales  veiy  small  cycloid  ; 
air-bladder  absent ;  branchiostegals  6 ;  pseudo-branchiae 
present ;  pyloric  appendages  few. 

^pojcwv. — Aristot  viii.  13  ;  i4E«lian,  it  5a 

Araneus. — Pliny,  ix.  48. 

DrcLCo  marinus, — Pliny,  ix.  27. 

Trachinus, — Artedi,  Gen.  p.  42. 

Trachinus  draco — Lin.  Sys.  Nat  p.  435  ;  Jenyns*  Manual, 
P-  335  ;  Yarrell,  L  p.  24  ;  Giinther's  CataL  ii.  p.  233  ;  Day, 
pt  ii.  p.  79,  pi.  XXX. 

Greater  weever, — Couch,  ii.  p.  43,  pi.  73. 

Geographical  distribution. — Mediterranean  ;  western  coasts 
of  Africa ;  coasts  of  Europe.  Not  uncommon  along  the 
coasts  of  Britain,  south  and  west ;  but  decreasing  towards 
the  north  ;  rare  in  Scotland  and  Ireland. 

General  liabits. — Nearly  always  near  the  bottom  and 
often  buried  in  the  sand  with  the  head  only  uncovered, 
but  occasionally  taken  in   floating  nets  in  deep   water. 
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Couch  says,  that  when  thus  caught  it  has  always  been  in 
the  early  morning  casts  of  the  net,  as  if  the  fish  thus 
mounted  aloft  only  in  the  darkness  of  the  night  This 
as  well  as  the  other  British  species,  the  lesser  weever,  is 
provided  with  formidable  spines  on  the  opercle  and  first 
dorsal  fin,  capable  of  inflicting  great  pain  and  causing  much 
distress.  These  weapons  are  used  with  great  effect  and 
directed  with  precision.  If  any  part  of  the  body  be 
touched,  the  fish  bends  it  and  throws  back  tlie  head  with 
a  violent  jerk.  Fishermen  are  often  "  stung "  by  the 
weever,  but  probably  more  frequently  by  the  lesser  species, 
which  is  very  commonly  taken  by  shrimpers  in  their  nets 
close  to  the  margin  of  the  sea.  The  part  injured  im- 
mediately swells,  and  the  swelling  extends  to  a  consider- 
able part  of  the  leg  or  arm,  according  as  the  foot  or  the 
hand  have  been  pricked.  Rubbing  with  olive  oil  and 
opium  is  found  to  be  the  best  remedy.  Both  the  opercular 
spines  which  have  two  grooves,  and  those  of  the  first  dorsal 
are  poisonous  organs ;  these  latter  besides  being  grooved, 
are  said  to  possess  a  cavity  within  the  spines  for  the 
reservation  of  the  poison,  but  no  poison-gland  has  been 
discovered.  The  fluid  mucus  with  which  the  spines  are 
charged  is  doubtless  the  poison.  Even  after  death^ 
wcevers'  pricks  have  been  known  to  occasion  symptoms 
of  poisoning.  Fishermen  seemed  to  me  to  be  rather 
reckless  in  handling  these  fish,  "  Familiarity  breeds 
contempt" 

Food, — Crustacea,  especially  small  shrimps  ;  small  fish. 
I  have  found  in  the  stomach  small  fish,  small  Crustacea, 
and  the  remains  of  cbaetopodous  worms.  Couch  found  in 
one  two  gobies  and  a  launce ;  in  another,  a  squid  5  inches 
tlong. 

Spawning, — Probably  in  the  early  summer.     Couch  saw 
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a  young  specimen  three-fourths  of  an  inch  in  length,  which 
had  been  taken  in  a  drift-net  in  the  month  of  August,  and 
he  remarks  that  even  at  this  early  stage  of  its  existence 
it  displayed  the  order  and  degree  of  development  of  its 
parts.  The  long  and  sharp  spine  on  the  hinder  part  of 
the  neck  had  not  come  through  the  skin,  but  as  the  skin 
became  dry,  the  ridge  formed  by  it  could  be  seen.  The 
bony  structure  before  the  eye  was  visible,  but  not 
prominent  Although  its  habits  confine  it  to  the  bottom, 
it  is  probable  that  the  wcever  ascends  the  water  and  emits 
its  spawn  near  the  surface,  as  some  of  the  Pleuroncctidar, 
very  decided  ground-dwellers,  are  known  to  da  The 
weever  attains  to  the  length  of  17  inches ;  but  one  of  a 
foot  long  is  about  the  usual  size  of  those  captured, 

Mod£s  of  capinri.—Ey  the  trawl,  in  sprat  or  seine- nets  ; 
or  with  baited  hook  attached  to  deep-sea  lines,  usually  in 
summer  and  autumn. 

Quality  of  flesh. — ^Generally  esteemed,  but  seldom  eaten 
except  by  the  fishermen.  These  fish  are  said  to  be  some- 
times sold  in  Whitechapel  as  food,  under  the  name  of 
"  Spitalficlds  weavers/'  The  flesh  is  white  and  firm,  and  in 
my  opinion  very  good.  In  France  and  Spain,  it  is  said 
there  arc  police  regulations  enforcing  the  removal  of  the 
spines  before  the  fishermen  are  allowed  to  expose  the  fish 
for  sale.     They  are  good  boiled  or  fried. 

Commercinl  value. — Seldom  seen  in  the  markcta^  and  at 
present  of  very  little  value  Nevertheless,  the  fish  possesKS 
value  in  itself  as  affording  good  and  wholesome  food- 
Having  a  low  standard  of  respiration^  they  keep  alive  some 
time  out  of  the  water»  and  the  flesh  remains  good  for  some 
days  ;  they  bear  to  be  conveyed  long  distances,  and  arc 
on  this  account  esteemed  in  France. 

In  caHfimmmi, — Said  not  to  show   any  propensity  to 
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hide  themselves  under  the  sand  in  the  Westminster 
Aquarium. 

Gtfieral  descriptiofL — Height  of  the  body  about  54  in  the 
total  length ;  cleft  of  the  mouth  very  oblique  and  wide  ; 
maxilla  reaching  a  little  beyond  the  posterior  orbit ;  snout 
obtuse  with  two  spines  pointing  sideways  and  forwards  ; 
intraorbital  space  narrow  ;  two  small  spines  on  the  anterior 
part  of  the  orbit ;  suprascapular  minutely  serrated.  Four  flat 
and  badly  marked  spines  on  the  preopercle,  but  these  are 
sometimes,  as  in  the  specimen  before  me  (13  inches  in 
length),  quite  absent ;  there  is  merely  a  waved  lower 
margin  ;  ventral  fins  close  to  the  throat  (jugular).  The 
first  dorsal  has  five  acute  strong  spines,  the  third  having 
the  longest  membrane,  black  ;  pectorals  very  broad  ;  tail 
fin  when  extended,  slightly  sinuous  ;  operculum  with  a 
strong  and  sharp  spine  pointing  towards  the  tail  ;  lateral 
line  arising  from  the  top  of  the  suprascapular  runs 
straight  towards  the  tail ;  maxilla  triangular,  broad  at 
the  base ;  eyes  directed  upwards ;  scales,  small  cycloid  ; 
teeth  viUiform  on  both  jaws,  on  the  vomer,  palatine  and 
pterygoid  bones  ;  colour,  greyish-yellow,  darker  along  the 
back  and  above  the  lateral  line,  below  which  the  parts  are 
lighter  and  crossed  diagonally  with  broad  and  distinct 
yellowish-broviTi  lines  ;  under-jaw  prominent 

The  lesser  weever  {Trachimis  vipera),  which  is  even 
more  poisonous  than  the  other,  is  said  to  be  good  eating. 
Shrimpers  say  tliey  are  very  good.  Their  small  size,  how- 
ever, excludes  them  from  the  list  of  commercial  fishes. 

Names. — Aristotle  mentions  a  fish  called  ApaKwif  only 
once,  and  merely  says  that  it  is  one  of  the  kinds  which  are 
found  near  the  shore.  There  seems  no  reason  to  doubt 
that  it  is  the  same  fish  which  /Elian  mentions  by  the  same 
name,  and  which  he  says  poisons  by  its  prickles.     Pliny 
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speaks  of  a  fish  by  the  name  of  draca  marinus  (ix.  2%\ 
which  when  thrown  on  the  sand  works  out  a  hole  for  itself 
with  its  nose  with  wonderful  quickness.  In  another  place 
(ix.  48),  he  speaks  of  a  fish  called  araneus^  **  sea-spider," 
which  is  very  dangerous  from  a  sting  on  its  back  Oppian 
(HaUeut  11.459)  also  mentions  BpaKovre^  as  being  armed  with 
sharp  spines.  The  greater  weever  is  probably  denoted  by 
all  these  names.  The  name  of  the  genus  Triukinus^  framed 
by  Artedi  and  still  retained,  must  be  from  rpa/xy^,  "  rough/* 
in  allusion  to  the  armed  head.  The  English  name  Ufeever 
is  clearly  related  to  "  viper,"  the  Middle-English  form  of 
which  is  wiverCy  "a  serpent"  (see  Chaucer)  (TroiL  iit.  101 3); 
it  has  /lothing  to  do  with  the  French  la  vive  in  reference 
to  this  fish  being  able  to  "  live  *'  a  long  time  out  of  water. 
The  old  historic  forms  show  that  the  word  was  twrr  =Lat 
vifiera,  just  as  the  Greeks  and  Romans  gave  to  this  fish  the 
name  of  draco.  In  Sussex  it  is  called  the  sea-cat,  cat-fish 
and  sting-bull.  The  cat-fish  of  the  North  Sea  is  the 
wolf-fish  {Anarrhicas  lupus),  Drayton  refers  to  the  wccvcr 
in  the  following  lines  : 

**  The  weever,  which  although  his  prickles  venom  be. 
By  fishers  cut  away,  which  buyers  seldom  see  ; 
Yet  for  the  fish  he  bears,  *tis  not  accounted  batl" 

^(Polyolb*  &  jotv.) 


Mackerel  {Scomher  scomber). 

Family  ScomMdiF. — Body  oblong  or  somewhat  elon- 
atcd,  naked,  or  covered  with  scales,  generally  small ;  gill- 
openings  wide  ;  eyes  lateral ;  teeth  variable.  The  infra- 
orbital bones  do  not  articulate  with  the  prcopcrclc.  Two 
dorsal  fins,  the  spinous  portion  less  developed  than  the 
soft  or  than  the  anal«  the  soft  dorsal  and  the  anal  being 
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sometimes  divided  posteriorly  into  finlets.  Ventrals  thoracic 
(jugular  in  two  genera),  sometimes  rudimentary  or  absent ; 
branchiostegals  7  or  8  ;  pseudobranchise  generally  present ; 
pyloric  appendages  usually  numerous  ;  air-bladder  present 
,  or  absent 

The  fishes  belonging  to  this  famtly  are  pelagic  forms, 
that  is  to  say,  they  inhabit  the  surface  of  mid-ocean. 
Pelagic  fishes  belong  to  various  orders,  but  this  series 
contains  no  Anacanths  nor  Pharjngognaths ;  and  they 
differ  much  from  one  another  in  their  mode  of  life. 
Nearly  all  are  rapid  swimmers  and  have  great  powers  of 
endurance^  able  to  continue  their  course  almost,  apparently, 
without  rest  for  days  and  weeks  together.  Their  shapes 
are  eminently  adapted  for  a  swift  passage  through  the 
water.  Some  pelagic  fishes  are  able  to  take  flying  leaps 
out  of  the  water  (flying  fishes),  as  in  Dactybptcms  and 
Exocceius,  Others  are  not  good  swimmers  {Hippocampus 
and  Ani£nnarius\  but  float  about  with  the  seaweeds.  The 
sucking  fishes  {Ec/teneis)  attach  themselves  to  ships,  other 
fish,  or  floating  objects.  The  fishes  of  the  mackerel  family 
are  carnivorous,  often  of  brilliant  colours,  and  highly 
esteemed  as  food  ;  they  inhabit  the  high  seas  of  nearly 
all  the  regions,  and  several  of  the  species  have  a  wide 
range. 

Genus  Scomber. — Body  rather  elongate ;  cleft  of  the 
mouth  wide  ;  scales  small ;  first  dorsal  with  feeble  spines 
separated  from  the  second  by  an  interspace  ;  behind  the 
second  dorsal,  and  the  anal  fin  which  reaches  to  the  caudal 
fin,  are  5  or  6  finlets.  Teeth  small  in  the  jaws,  present  or 
absent  on  the  vomer  and  palatine  bones  ;  branchiostegals  7  ; 
pseudo-branchise  present  ;  air-bladder  simple  when  present 
Pyloric  appendages  very  numerous.  Fishes  of  this  genus 
inhabit   nearly  all  temperate  and   tropical   seas   of  both 
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hemispheres  ;  but  they  are  not  known  to  occur  on  the  coasts 
of  the  temperate  parts  of  South  America. 


The  Mackerel. 

S«o/A^po9. — Aristot  vi.  17;  viil  12*  13;  ix.  2; 
^lian,  xiv.  I  ;  Athenaeus,  iiL  121  ;  vii.  321  ;  Oppian» 
Hah'eut 

Scomber, — Ovid,  Halicut  94  ;  Pliny,  Jx.;  Martial,  lil  ep. 
2 ;  iv.  ep.  86  ;  xiil  I  ;  Gcsner,  Aquat  p.  841  ;  WUIughby, 
p.  181,  tab.  M.  3. 

Scomber  scomber  (or  Scotnbrm), — Lia  Sys.  i.  p.  492  ;  Cuv. 
&  Valenc  viii,  p.  6 ;  Parnell,  Fish.  Fn  of  Forth,  p,  50 ; 
Yarrell,  l  p.  137  ;  Jenyns'  Man,  p.  360-  Thompson,  Nat 
H.  of  Irel  iv-  p.  92  ;  Giinther,  Catal  il  p,  357 ;  Day,  pt  ii 
p.  83,  pis.  XXX ii.  and  xxxiii. 

Mackerel,  dotted  and  scribbled. — Couch.  11.  pp.  67,  8l. 
pis,  yg  and  81  j  p.  84,  pi.  80,  fig.  2. 

Geographical  distribution, — Widely  distributed,  occurring 
from  the  Mediterranean  along  all  the  coasts  of  Europe, 
crossing  the  Atlantic,  and  found  on  the  American  coasts 
from  Greenland  to  Cape  Cod  southwards  in  Massachusetts. 
Occurring  on  the  coasts  of  Uie  British  Isles,  but  varjnng  in 
their  times  of  appearance  in  different  localities^  which  will 
be  considered  under  the  head  of 

General  //^^//i'.— Mackerel  are  gregarious  wanderers, 
approaching  our  shores  at  certain  times  of  the  year  in 
countless  thousands.  Formerly  it  was  supposed  that 
mackerel  arrived  from  very  distant  waters  in  the  northern 
latitudes  to  our  coasts,  as  was  also  once  believed  of  the 
herring,  that  in  land-locked  bays  off  Greenland  thc>'  were 
to  be  jsecn  in  multitudes  with  their  heads  buried  in  the 
1,  and  tails  erect ;  that  in  this  manner  they  passed  the 
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winter.  It  is  now  knourn  that  there  is  no  truth  whatever  in 
the  assertion.  Mackerel  pay  their  visits  to  our  shores^  not 
from  northern  climes,  but  from  deep  water  not  necessarily 
a  great  many  miles  distant  from  our  coasts.  In  the  early 
period  of  the  year,  January  and  February,  they  usually 
begin  to  move  from  the  deeper  parts  of  the  Atlantic  to  our 
coasts ;  in  May  and  June  large  shoals  make  their  appear- 
ance to  the  south-west  of  the  Scilly  Islands,  full  of  spawn, 
large  detachments  passing  towards  the  Bristol  and  St 
George*s  Channels,  others  taking  a  more  northerly  route 
towards  Ireland,  the  largest  proportion  being  thought  to 
move  towards  the  south  coast  of  England,  Besides  these 
immense  shoals  of  spawning  fishes,  there  are  also  shoals  of 
smaller  ones,  which  are  found  off  the  south  coast,  their 
movements  being  apparently^  to  some  extent,  influenced 
by  temperature  and  tidal  phenomena.  On  the  English 
coast  mackerel  appear  at  first  in  deep  water,  some  60  miles 
distant  from  the  Land's  End,  as  early  as  January,  and  the 
Cornish  fishery  begins  generally  about  the  end  of  Feb- 
ruary,-and  extends  into  June.  May,  June  and  July  are  the 
months  in  which  most  mackerel  are  caught  by  the  drift- 
nets  in  the  English  Channel  and  in  the  North  Sea  ;  but 
many  are  caught  in  August  and  September,  as  well  as  in 
October  and  November ;  indeed,  some  are  taken  on  some 
parts  of  our  coast  in  every  month  of  the  yean  In  Ireland 
Kinsale  has  long  been  the  head-quarters  of  this  fishery, 
which  is  carried  on  from  March  to  June  and  even  later. 
In  Galway  and  in  Donegal  Bay  the  fishery  extends  from 
June  to  November.  Temperature,  no  doubt,  to  some 
extent,  exercises  some  influence  on  their  movements, 
causing  them  to  arrive  earlier  in  some  places  at  particular 
times  than  is  their  wont  In  mild  seasons  they  are  some- 
times taken  at  Portsmouth  as  early  as  January  or  Feb- 
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ruary  ;  but  Plymouth  is  supposed  to  be  the  earliest  place 
to  whose  shores  they  resort,  and  where  they  are  taken  from 
10  to  30  miles  from  the  land  The  principal  cause  of  the 
migrations  of  the  mackerel  is  without  a  doubt  to  be 
assigned  to  their  search  after  food,  and  not  to  spawning 
instincts.  It  is  known  that  mackerel  spawn  near  the 
surface  of  the  deep  water  miles  away  from  our  shores,  and 
there  would  be  no  reason  therefore  for  their  visiting  the 
shallower  waters  of  the  coast  for  that  purpose.  They 
spawn  in  May  and  June.  Being  surface  fish  they  would 
at  this  time  of  the  year  find  abundant  supply  of  fattening 
food  in  the  crab  larvae  and  small  crustaceans  which,  as  I 
have  myself  seen,  swarm  in  tlie  sea  60  miles  from  the  land. 
Mackerel — as  the  stomachs  which  I  have  examined  in 
the  summer  months,  show— goi^e  themselves  with  small 
Crustacea ;  their  stomachs  and  whole  intestinal  tract  arc 
full  of  entomostraca,  Crustacea  and  crab  larvie,  or  their 
remains.  But  this  source  of  food  after  a  time  fails  them 
in  sufficient  abundance,  as  the  Crustacea  disapf>car  by  being 
either  devoured,  or  by  sinking  into  deeper  water  Mackerel 
would  naturally  be  constrained  to  seek  for  surface  food 
somewhere  else,  and  as  such  surface  food  would  be  more 
abundant  in  some  of  its  forms,  notably  in  those  of  the  fry 
of  the  herring  and  sprat,  in  the  vicinity  of  the  shores  than 
in  the  remoter  parts  of  the  deep  sea^  it  seems  pretty  certain 
that  the  visits  of  die  pelagic  mackerel  to  our  coasts  are 
mainly  prompted  by  their  search  for  food  It  is  not 
meant  that  the  crustacean  supply  is  that  upon  which 
mackerel  mainly  depend  for  food  ;  but  it  is  pretty  certain, 
considering  their  great  partiality  for  it  (though  pcrhaj^  not 
more  than  pertains  to  some  other  fishes),  that  where  an 
abundant  supply  of  such  food  exists  the  mackerel  would 
rennain  in  those  parts  until  it  was  exhausted.     In  the  early 
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months  of  the  year,  as  in  January  and  February^  there 
would  be  no  great  abundance  of  surface  food  creatures  as 
swimming  crab  lar\^^,  and  even  the  entomostraca  would 
be,  comparatively  speaking,  scarce ;  neitJier,  again,  would 
there  be  in  the  winter  months  so  large  and  varied  a  supply 
of  young  surface  fishes  and  ova,  which  mackerel  consume 
in  large  proportions  when  tliey  can  obtain  such  food,  as 
occurs  in  the  spring  and  summer  months,  w^hen  most  of 
our  sea  fishes  spawn.  But  in  the  early  months  of  winter 
on  many  parts  of  our  coasts  there  are  shoals  of  young 
herrings  and  sprats,  and  it  appears  that  it  is  to  them  that 
the  movements  of  the  mackerel  are  at  that  time  chiefly 
directed.  Nor,  again,  is  it  meant  that  mackerel  depend 
altogether  on  such  food  as  can  be  procured  by  them  in 
the  \icinity  of  our  coasts  alone.  Doubtless  they  retire 
sometimes,  and  perhaps  generally  in  the  cold  weather  of 
December,  into  deeper  water,  and  from  thence  are  able  to 
get  food  in  the  shape  of  swimming  crabs  and  other 
Crustacea,  small  cuttle  fishes  ("  squids  ")  and  other  creatures  ; 
but  when  the  season  of  balmy  spring  and  summer  calls 
forth  into  active  life  myriads  of  living  creatures,  then  the 
mackerel's  energies  are  especially  aroused,  and  it  pursues 
with  vigour  such  food  as  it  loves,  and  fills  itself  with  the 
countless  millions  of  swimming  or  floating  things  tliat  teem 
around  it 

Food. — This  subject  has  already  been  touched  upon 
tinder  the  foregoing  head.  Briefly,  it  may  be  said  to 
consist  mainly  of  free-swimming  Crustacea  of  various  kinds, 
whether  as  larvae  or  as  adult  animals ;  other  fishes,  es- 
pecially the  young  fry  of  various  kinds,  and  young 
herrings  and  sprats  ;  the  floating  ova  of  fishes  ;  small 
cuttle  fish,  and  doubtless  other  things.  Mr.  Dunn  has 
recorded  that  mackerel  prey  upon  small  jelly-like  creatures 
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HxAj^l  the  i£ze  of  a  spift-pta  of  a.  dzrfc  greox  ooloor,  which 
appear  after  hcanry  razos^  aod  whnch  are  [uniinfw^.  It 
would  appear  that  these  are  pcofaobly  soeat  Und  of  small 
MedossE:  sGch  as  Cjd^ft  or  Arar .-  bat  as  some  fishes  con- 
fiime  large  qoantities  of  algae,  HiMiMtfifn^  of  this  nature 
may  be  the  sobstaoce  in  qnrsrinn.  A  microscopic  ex- 
aminatk«  would  soon  reveal  its  tnK  nafnre:  In  yoong 
mackerel  about  six  or  d^tt  inches  long,  I  have  taken 
out  of  the  stomachs  portsoos  of  squid,  small  atherines, 
bets  of  thread-like  weed,  and  a  bit  of  vegetable  rind  half 
an  inch  long, 

SpazL-mn^. — In  May  and  June,  as  a  rule,  off  die  British 
coasts  ;  according  to  G.  O.  Sars^  the  ova  are  ejected  at  the 
surface  of  the  water  many  leagues  from  land  *  The  ova 
of  the  mackerel,'*  hesa>'5»  **  like  those  of  the  cod  fish,  present 
at  their  superior  ^cAc  a  drop  of  oil,  which  dimtni^ies  their 
specific  gravit>%  so  as  to  enable  them  to  float  on  the 
surface.  This  drop  remains  during  the  whole  period  of 
evolution,  and  e\'en  after  exclusion  it  is  to  be  seen  in  the 
vitelline  sac  of  the  young  fish.  The  young  mackerel  are 
recognisable  by  a  sulphur  yellow  spot  placed  behind  the 
e>'e,  which  is  still  almost  destitute  of  pigment"  Sars' 
observations  were  published  in  i86S  ;  and  since  that  time 
the  spawning  of  mackerel  has  been  observed  by  several 
witnesses  ;  and  floating  ova  have  been  seen  in  the  Brighton 
Aquarium.  Temperature  influences  the  mackerel  in  its 
spawning,  both  as  regards  the  season  of  its  ejection,  and 
the  duration  required  for  the  development  of  the  ovum. 
Fish  in  full  roc  have  been  noticed  in  winter.  The  develop- 
ment of  the  ovum  into  the  free  embryo  is  sometimes  very 
rapid.  In  an  aUicd  genus  {Cybium)  of  the  mackerel  family, 
the  period  between  fertilisation  and  evolution  of  the  embryo 
has  been  observed   to  be  one  at  a  high   temperature  of 
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twenty  or  twenty-four  hours  only  ;  but  when  the  tempera- 
ture of  the  water  was  low  nearly  thirty-six  hours  were 
required,  ("The  Development  of  the  Spanish  Mackerel 
{Cybiutn  maadatum''\ — Bulletin  of  the  United  States  Fish 
Commission,  1881,  pp.  135-163.) 

Their  growth  is  doubtless  rapid,  as  is  the  rule  in  all 
carnivorous  fish  when  supplied  with  abundant  food.  I 
have  taken  in  the  month  of  October,  with  a  baited  hook% 
a  number  of  young  mackerel  from  6  to  8  inches  in 
lengthy  and  these  I  imagine  would  be  the  young  from  ova 
ejected  in  May  or  June.  These  fish  would  probably  leave 
for  deeper  water  in  the  winter,  and  reappearing  near 
the  coasts  the  following  June  would  be  about  9  or  lo 
inches  long.  This  seems  to  show  that  growth  from  the 
birth  in  May  up  to  October  has  been  fairly  rapid  ;  but  that 
during  the  interval  between  their  departure  and  re-arrival 
the  growth  has  been  small;  and  it  is  certain  that  this 
difference  results  from  the  abundance  of  food  obtainable 
during  the  summer  and  autumn  months,  and  the  com- 
parative scarcity  obtainable  in  the  deeper  waters  during 
the  winter  and  early  spring.  Mackerel  soon  recover  from 
the  effects  of  spawning  ;  this  is  general  in  fish  whose  ova 
are  not  very  large.  Occasional  instances  of  hermaph- 
roditism have  been  recorded.  The  ordinary  size  of  a 
mackerel  is  from  12  to  16  inches  in  length*  but  larger 
specimens  are  known  to  occur,  18  or  i%\  inches  having 
been  noticed,  weighing  2  lbs.  ii  ozs^  and  2  lbs.  8  ozs. 
respectively. 

Modes  of  capture, — Principally  by  drift-nets  ;  by  seine- 
nets  ;  by  lines  and  hooks  baited  with  a  piece  of  squid,  a 
slip  of  another  mackereFs  tail  or  some  other  bright  and 
attractive  looking  substance — as  a  bit  of  white  kid-glove 
or  piece  of  red  cloth  ;  the  artificial  spoon  bait  of  small 
VOL.  X— E.  9.  K 
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size ;  in  fact,  almost  anything  attractive  in  appearance. 
Drift-nets  are  '*  shot "  in  the  evening,  and  after  remaining 
a  few  hours  are  h'fted,  and  towards  daylight  are  shot  again. 
Bright  moonlight  nights  are  not  good  for  success  ;  the  fish, 
doubtless  seeing  the  dangerous  snare,  avoid  it  The  seine- 
net  is  managed  usually  by  men  in  two  boats,  one  of  which 
is  rowed  round  the  shoal,  the  net  being  thrown  overboard  ; 
the  other  boat  keeps  the  end  of  the  net  steady  ;  a  circular 
route  is  taken  and  the  enclosed  fish  arc  hauled  with  the 
net  on  board.  This  is  the  kind  of  scine-nctting  in  deep 
water  away  from  shore.  But  many  mackerel-nets  are 
regular  ground  seines  and  are  worked  from  the  shore; 
they  arc  about  150  fathoms  long  and  from  9  to  10 
fathoms  deep.  The  mackerel  is  a  bold  biter  at  a  bait, 
which  it  will  follow  quite  up  to  the  top  of  the  water  and 
close  to  the  boat  in  which  you  are  fishing.  This  is  more 
especially  true  of  the  young  fish.  I  have  caught  ihcm 
in  numbers  in  Brixham  harbour,  where  the  fishermen 
call  the  young  ones  of  6  to  8  inches  long  "Joeys.'* 
Mackerel  fishing  varies  at  different  parts  of  the  coast ;  it 
lasts  from  February  to  November  ;  but  the  chief  months  arc 
those  between  May  and  October  inclusive.  The  presence 
of  a  shoal  of  mackerel  is  often  denoted  by  the  sea-gulls^ 
which  hover  in  flocks  above  them,  ever  and  anon  swooping 
down  and  securing  their  prey. 

Quality  of  flesh. — The  mackerel  ranks  high  In  this 
respect,  the  very  large  kinds  being  not  so  generally  lUccd 
as  those  of  a  medium  size.  The  flesh,  however,  soon 
deteriorates  if  the  weather  be  warm  ;  on  this  account 
vendors  were  permitted  in  1698  to  cry  them  through  the 
London  streets  on  Sundays,  and  the  enactment  has  never 
been  repealed.  The  flcjih  is  rich  and  nutritious,  but  from 
containing  a  considerable  proportion  of  fatty  matter,  is  not 
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so  well  suited  to  the  diet  of  an  invalid  as  some  other  kinds. 
Large  numbers  are  sent  from  Norway  every  year  to  this 
country  in  boxes  packed  in  ice,  which,  though  very  good, 
are  not  equal  to  a  fish  freshly  taken  from  the  water,  as  ice, 
though  a  preservative,  detracts  from  the  flavour.  They 
may^  be  boiled,  fried,  split  and  broiled,  filleted,  or  stewed  in 
wine  sauce.  The  Cornish  Sardine  Company  are  now 
tinning  the  smaller  specimens  in  oil  like  tlie  pilchard. 
Formerly  there  was  often  much  waste  in  these  fish  in  hot 
weather,  owing  to  the  interval  which  elapsed  between  the 
time  of  capture  and  opportunities  of  sale.  The  steam- 
carriers,  which  now  bring  the  fish  quickly  to  the  markets 
from  the  fishing-boats,  in  a  great  measure  prevent  this  loss. 
The  flesh  of  the  mackerel  varies  much  in  quality  according 
to  the  place  where  it  is  found.  On  the  west  coast  of  South 
America,  where  it  is  found  in  large  quantities,  it  has  a 
bitter  taste,  is  of  a  faint  colour,  and  is  rarely  eaten  (United 
States  Report,  p.  517).  The  mackerel  of  the  Mediter- 
ranean are  said  to  be  dry  and  flavourless. 

Commercial  value. — Of  immense  importance,  perhaps 
second  only  to  that  of  the  herring  as  a  national  food. 
According  to  the  Report  of  the  Inspectors  of  Irish 
Fisheries  for  the  season  of  1881,  the  returns  for  the  season 
by  vessels  fishing  from  Kinsale — the  most  important 
station  of  all — and  five  other  stations,  amounted  to  130,250 
boxes,  realising  ;f^  1 46,994.  This,  however,  does  not  give  any 
idea  of  the  total  number  of  mackerel  caught,  because  there 
arc  several  parts  of  the  coast  where  a  large  number  of 
vessels  have  been  employed,  whence  no  statistics  have  been 
obtained.  Of  the  130,250  boxes  mentioned  above,  Kinsale 
supplied  82,347  boxes,  but  in  the  previous  year  the  take 
there  was  118,718  boxes,  producing  in  the  aggregate 
C  i  38,202  1 3^.  6(i,  or  on  an  average  £  1  3^.  6d.  per  box.    The 
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boxes  contain  six  score  each,  the  prices  of  which  of  course 
vary — some  being  worth  I2x,,  others  46s,  6d  per  box. 
Enormous  quantities  are  taken  off  the  Engh'sh  coasts,  but 
I  am  not  in  possession  of  any  statistics  for  the  last  few 
years.  At  Penzance  drift-nets  have  frequently  brought 
100  tons  in  a  single  night  Mackerel-fishing  appeai^ 
to  be  but  little  carried  on  in  Scotland.  In  the  Moray 
Firth  and  in  the  Firth  of  Forth  these  fish  often  appear 
in  immense  shoals  in  July  and  August ;  only  a  few 
are  caught,  and  these  by  hook  and  line.  The  all-absorbing 
Scotch  herring  engrosses  the  whole  attention  of  the 
fishermen. 

The  following  extract  from  the  Western  Morning  News 
of  April  Tst,  1867,  will  give  some  idea  of  the  sudden 
appearance  of  immense  shoals  of  mackerel  which  some- 
times takes  place,  and  of  the  activity  and  promptitude 
necessary  to  convey  them  away  so  as  to  reach  the  con- 
sumers in  a  fresh  condition.  "The  remarkable  activity  of 
the  mackerel  fishery  at  Mount's  Bay  has  tested  the  powers 
of  man  and  beast,  as  well  as  the  railway  officials  to  the 
utmost  So  sudden  and  unexpected  was  the  catch  on 
Thursday  that  some  buyers  had  the  greatest  difficulty  in 
securing  packages  for  the  emergency.  Friday's  catch, 
though  not  quite  so  large,  again  called  forth  the  strongest 
exertions  ;  and  on  Saturday  there  was,  if  possible,  greater 
excitement  than  on  the  two  previous  days.  As  early  as  eight 
o'clock  it  was  considered  that  the  catch  was  very  great, 
scarcely  any  boats  coming  in  with  less  than  a  thousand  or 
twelve  hundred  fish;  these  sold  at  first  for  \$s.  for  six 
score,  and  subsequently  for  12s.  6d,  Later  in  the  afternoon 
boats  came  in  with  several  thousands^  but  these  larg)cr 
reports  arc  not  fully  authenticated.  By  the  3.5  mail  train 
upwards  of  80  tons  of  fish  were  despatched,  which  would 
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yield  to  the  railway  company  for  carriage  alone  £6  per 
ton,  or  about  £S0O  for  this  train  alone,  A  special  train 
was  subsequently  despatched  with  more  fish,  which  pro- 
ceeded at  a  slower  pace,  and  carriage  by  which  cost  only 
jf4  per  ton.  The  village  of  Newlyn  was  a  scene  of  un- 
usually busy  work,  boats  coming  in  in  rapid  succession, 
with  salesmen  ready  to  note  the  quantities  as  each  boat 
came  within  hailing  distance,  and  sell  the  fish  to  the 
highest  bidder,  even  while  way  was  on  the  boat,  and  she 
could  be  turned  without  a  moment's  delay  to  the  sands, 
where  the  packers  were  ready  with  baskets  and  tubs. 
Scores  of  carts  and  waggons  were  pushed  on  as  fast  as 
poor  beasts  could  drag  them.  The  size  of  the  fish 
astonished  the  oldest  fishermen.  One  person  bought  six 
for  IS,  ;  the  largest,  after  being  gutted,  weighed  2  lbs.  40ZS. 
avoirdupois,  and  the  quality  was  extremely  good.  It  is 
estimated  that  the  value  of  the  catch  to  the  fishermen 
during  the  three  days  could  not  have  been  less  than 
£$000.  It  is  to  be  hoped  that  the  railway  companies  will 
use  every  eflbrt  to  expedite  the  transit  of  these  perishable 
yet  valuable  goods.  Ever>lhing  depends  upon  the  certainty 
and  rapidity  with  which  they  can  reach  the  market 
Three  hundred  tons  of  fish  have  left  by  rail  since  Thursday 
rooming." 

In  canfimment — It  is  hardly  likely  that  a  restless  pelagic 
fish  like  the  mackerel  will  thrive  in  an  aquarium  ;  they  are 
Impatient  of  restriction  and  injure  themselves  by  dashing 
about,  and  are  said  also  to  be  very  susceptible  of  atmo- 
spheric changes,  A  writer  in  the  Zoologist  (1867,  p.  917) 
put  some  of  these  fish  in  an  aquarium,  8  ft  by  6  ft,  in  June 
or  July  of  one  year,  and  in  August  of  the  following  year 
two  were  yet  alive.  The  presence  of  fellow  captives  of  the 
same  species  which  had  been  some  time  in  the  aquarium, 
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appeared  to  exercise  a  controlling  power  on  the  new- 
comers, which  should  for  some  time  be  kept  in  the  dark. 
It  is  probable  that  young  fish  of  6  or  7  inches  in  length, 
such  as  are  called  '*  Joeys  "  by  the  Devonshire  fishermen, 
would  be  more  contented  in  confinement  than  larger 
specimens.  Nevertheless,  as  stated  above,  the  mature  fish 
have  been  known  to  shed  their  floating  ova  in  the 
Aquarium  at  Brighton. 

Emmies.— 'As  a  rule,  in  the  economy  of  the  inhabitants 
of  the  world  of  the  sea,  one  fish  preys  upon  another,  that 
again  upon  a  third,  and  so  on>  Mackerel  being  a  swift  fish, 
requires  a  swift  animal  to  capture  it,  and  perhaps  porpoises 
may  be  mentioned  as  one  of  their  chief  enemies.  They 
appear,  however,  to  have  a  fish-enemy  which  makes  its 
attacks  in  a  very  peculiar  and  striking  manner,  though  the 
attacks  of  this  enemy  are  not  confined  to  mackerel  I 
allude  to  the  garfish  {Belane),  greenbonc  or  mackereUguidc, 
as  it  is  sometimes  called  from  its  habit  of  frequently  attend- 
ing or  preceding  the  mackerel  in  their  migration  coastwards. 
The  mackerel  are  often  caught  with  one  or  both  of  its  ey^ 
out  in  the  nets  of  the  fishermen.  How  has  this  happened? 
From  the  observations  of  Mr  Dunn,  to  whom  I  am  much 
indebted  for  much  valuable  information  on  fish  questions 
when  I  visited  Mcvagissey,  last  October,  it  would  seem  that 
the  **  enemy  that  hath  done  this  "  is  the  garfish,  although  the 
similar-looking  fish  the  skipper  {Scambcresox)  is  probably 
as  unpleasant  a  foe  to  the  mackerel.  Mr.  Dunn  has  seen 
the  pike  or  pointed  snipe-like  mandible  of  the  garfish 
sticking  firmly  in  a  mackerel's  jaw.  The  former  doubtless 
had  made  an  attack  at  the  mackercrs  eye,  had  missed  its  aim 
and  struck  the  jaw,  in  which  a  portion  of  the  beak  was 
\\y  imbedded  The  skipjjcr  h  often  oiught  in  the 
vl-ncts  in  great  numbers    Thousands  of  pilchards 
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are  sometimes  taken,  with  their  eyes  oot^  in  the  same  net 
with  the  skippers.  The  Cornish  fishermen  have  no  doubt 
but  that  the  loss  of  the  mackerers  ^yt^s  is  due  to  these  fish 
which  they  call  hallijews^  the  derivation  of  vi^hich  name  I 
know  not 

For  what  reason  do  the  garfish  and  skipper  or  saury 
seek  the  society  of  mackerel  and  pilchards?  Possessed 
of  minute  teeth,  weak  jaws  and  a  narrow  oesophagus,  they 
are  able  to  swallow  very  small  fish  or  other  marine  creatures 
only.  The  eye  appears  to  be  the  coveted  morsel,  and  this 
the  peculiar  shape  of  the  rough  beak  and  the  numerous 
sharp  teeth  of  both  mandibles  is  eminently  well  adapted 
to  secure.  The  nature  of  the  food  of  belopte  and  scam- 
beresox  has  long  been  a  question.  Yarrell  never  found 
anything  but  mucus  m  the  stomach  of  the  garfish  ;  it  is 
known  to  bite  at  a  bait,  and  Couch  says  that  **  nothing  comes 
amiss  to  it  that  has  the  appearance  of  life  and  is  not  too 
large  to  be  swallowed  ;  but  it  cannot  bite  a  piece  out" 
Soft  delicate  substance  such  as  a  fish's  eye,  however,  would 
readily  yield  to  the  extracting  capabilities  of  that  terrible 
beak ;  while  the  stomachs  of  the  fish*  feeding  on  any 
soft,  easily  digested  food,  would  exhibit  no  trace  of  its 
having  been  swallowed,  except,  perhaps  in  the  case  of  a 
swallow^ed  eye,  the  presence  of  the  crystalline  lens.  It 
would  therefore  be  very  interesting  to  examine  the 
stomachs  and  intestines  of  these  snipe-beaked  fishes  after  they 
have  been  taken  in  the  nets  of  the  mackerel  and  pilchards 
fishermen,  in  search  for  the  crystalline  lens,  which  would, 
like  the  boiled  eye  of  other  fishes,  be  hardened  by  the 
digesting  properties  of  the  juices  of  the  stomach. 

Mackerel,  like  all  other  fish,  are  affected  by  the  presence  of 
parasitic  animals,  both  epizoa  and  entozoa.  Day  mentions 
(pL  iL  p.  90)  his  having  received  from  Mr.  Dunn  a  specimen 
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of  a  fish  louse  {Rocinela  daHnwniefisis^  Leach)  taken  from  a 
mackerel^  in  September  1879,  at  Mevagissey.    Dunn  has 
noticed  hundredsof  these  crustacean  parasites  upon  mackerel 
close  to  the  pectoral  fin.     **  When  half  a  mackerel  is  used  as 
a  bait,  the  lice  will  sometimes  in  a  few  minutes  scoop  out  all 
the  fish,  leaving  nothing  but  the  skeleton  and  skin/*    The 
Rocinela  danmoniensis  is  in  size  about  i  inch  long ;  it  is 
one  of  the  AegidtB,  a  family  of  parasitic  Isopoda.    Another 
crustacean,  Henslow's  swimming-crab  {Palybius  Heftshwii)^ 
called  by  the  Cornish  fishermen  "  tlic  nipper  crab,"  sometimes 
destroys  mackerel    This  crabs  occurs  in  several  parts  of 
the  southern  coast  of  England.    This  crab  mounts  to  the 
surface  of  the  deepest  water  in  pursuit  of  its  prey,  among 
which  are  numbered   the    mackerel  and  running  pollack 
{Mcriangus  carbonarius),  **  the  skin  of  which  it  pierces  with 
its  sharp  pincers,  keeping  its  hold  until  the  terrified  victim 
becomes  exhausted.    So  far  as  my  observation  extends,  it 
is  chiefly  or  only  the  male  that  pursues  this  actively  pre- 
dacious existence  and  that  only  for  a  time'*  (Couch,  *  Cornish 
Fauna,'  L  p.  71).     The  well-known  fish-borer,  the  myxinc 
or  glutinous  hag  {Mj'xine  glutinasa^  Lin.),  the  great  foe  of 
cod-fish  and  other  gadoids,  sometimes  bores  into  the  flesh 
of  the  mackerel  of  the  Norwegian  fjords.     Other  parasites 
are  known  to  trouble  mackerel,  &c,  being  found  sometime  in 
great  abundance  in  their  insides,  especially  in  the  perivisceral 
cavity.    The  occurrence  of  internal  parasitic  worms  in  fish 
of  all  kinds  is  very  common,  and  a  glance  at   Dicsing*s 
*  Systcma  Helminthum  *  would  show  how  numerous  arc  these 
entozoic  gucsbs.     Indeed  it  is  scarcely  possible  to  examine 
the  inside  of  a  fish  without  finding  worms  of  some  kind  or 
other  ;  but  it  is  only  when  they  occur  in  great  multitudes 
that  they  appear  to  cause  much  damage  to  tlie  fish.    Some- 
times, however,  the  mischief  is  most  serious.    L.'^l  year,  on 
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several  parts  of  the  coast,  but  chiefly  on   the  southern 
shores,   mackerel    were    sorely  infested   with   little   white 
cylindrical,  thread-like  worms,  which  not  only  were  found 
among  the  viscera,  but  also  within  the  substance  of  the 
flesh.     In  Devonshire  and  Cornwall  this  malady,  which  was 
called    '*  the   mackerel    disease,"   occurred   chiefly  during 
the  warm  weather  of  July  and  August     On  cutting  into 
the  back  of  a  mackerel  these  creatures  would  reveal  them- 
selves, and  of  course  as  the  flesh  was  more  or  less  full 
of  these  horrid  worms,  mackerel  were  for  some  time  at  a 
discount     The  worm  in  question  doubtless  belongs  to  the 
Filaria  piscium  of  Rudolph],  which  includes  perhaps  several 
different  species,  and   which   Dicsing  designates  by  the 
leric  name  of  ^^w^fi^wa  (*  Systema  Flelminth.*  li.  p,  1 16), 
These  worms  occur  in  several  fishes,  infesting  the  abdominal 
cavity,  the  liver  and  the  muscles.     I  have  taken  them  in 
great   numbers  from  the  dory,  the  herring  and  the  ling. 
Dr.  Cobbold,  our  chief  authority  in  these  matters,  tells  me 
he  received  consignments  of  these  parasites  from  various 
places  last  summer     Its  life-history.  I  believe,  has  not  been 
j*et  worked    out     These  worms  are  often  coiled  spirally 
when    attached   to  the  fish*s  viscera  ;    these   spiral  forms 
being  by  some  considered   to  be  males — and  are  about 
half  an  inch   in  length.     The  species  is  the  Agamonema 
scombrorum  of  Diesing, 

Classical  allusians,  &c. — There  seems  to  be  no  doubt  that 
the  mackerel,  with  the  tunnies  and  other  members  of  the 
same  family,  was  known  to  Aristotle  and  other  Greek 
writers  under  the  name  of  S/eoV/3/309,  and  to  Pliny,  Ovid, 
and  the  Roman  authors  under  those  of  scomber  and 
lacertus ;  of  which  scomber  was  the  more  general  one 
employed.  **  The  thynni  and  scombri  copulate  at  the  end 
of  February,  and  bring  forth  tlieir  young  at  the  beginning 


138     THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 

of  June"  (Aristot  vi.  id  5).  He  tlien  makes  the  erroneous 
statement  tliat  they  produce  their  ova  as  it  were  in  a  purse 
{olou  iv  dvXdx^),  He  speaks  of  the  migration  of  the 
scombri  and  alludes  to  their  susceptibility  to  cold  (via,  14- 
4),  He  speaks  of  them  as  shoal -fish  (puaSe^) ;  says  that 
the  fattest  are  found  nearest  to  the  shore. 

iElian  has  given  us  a  curious  account  of  some  mackerel 
which  were  trained  to  act  as  decoys  to  the  wild  ones.  The 
ancients  were  fond  of  taming  fish,  which  we  know  are 
quite  susceptible  of  being  domesticated ;  and  -/Elian's 
story  seems  to  be  worthy  of  some  credit,  making  of  course 
allowances  for  exaggeration.  As  the  passage  has  not  been 
translated  into  English  before,  it  may  be  as  well  if  I  gave 
Elian's  account  here  r 

"  In  the  Ionian  Sea  near  Epidamnus,  where  the  Taulan- 
ttans  live,  there  is  an  island  called  the  island  of  A  thenar, 
where  fishermen  dwell  Here  there  is  a  lake  in  which 
shoals  of  mackerel,  tame  and  accustomed  to  the  place,  are 
fed  The  fishermen  throw  them  in  food,  and  there  is  a  kind 
of  compact  between  the  fish  and  the  men  ;  the  fish  arc  free 
and  enjoy  immunity  from  capture,  and  live  to  be  old.  But 
the  mackerel  do  not  feed  in  idleness,  nor  are  they  unthankful 
for  the  nourishment  they  receive.  For  after  having  received 
from  the  fishermen  their  morning's  meal,  then  they  thctn- 
selves  go  out  fish-hunting,  making  as  it  were  a  return  for 
the  food  they  have  received.  They  proceed  out  of  the  Like 
and  join  the  wild  mackerel  which  they  hope  to  receive  as 
guests,  and  meeting  with  them  in  a  shoal  or  phalanx,  they 
swim  in  company  with  tlicm  as  hcing  of  the  same  race  and 
nature  The  wild  fish  do  not  avoid  them,  but  associate  with 
them ;  then  the  tame  ones  encircle  the  strangers,  pressing 
themselves  close  to  tlicm  ;  then  tltey  lead  them  away  tn 
gsieat  numbers,  and  will  not  sufler  them  to  swim  awj^; 
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then  they  wait  for  their  feeders,  and  in  return  for  having 
been  well  filled  with  food  themselves,  they  become  the  means 
of  feasting  the  fishermen,  who  come  and  capture  the 
strangers  and  kill  a  great  number.  The  tame  ones  hasten 
into  the  harbour,  and  hiding  in  their  holes  wait  for  their 
evening  meal,  which  the  men  always  supply,  if  they  wish  to 
keep  the  fish  as  coadjutors  in  the  fish-himt,  and  faithful 
friends.  These  things,  as  they  say,  are  daily  done,  and  in 
a  wonderful  way."  (De  Nat  Anim.  xiv.  r,) 

Pliny  mentions  the  scomber  together  with  pclamides  and 
tunnies,  as  being  the  first  to  enter  the  Euxine  in  shoals  ;  he 
says  that  the  scomber  is  **  sulphur-coloured  "  when  in  the 
water,  but  when  out  of  the  water  it  resembles  other  fish  ;  a 
statement  which  is  difficult  of  explanation.  These  fish, 
though,  as  we  have  seen,  not  suited  to  the  limited  confines 
of  an  aquarium,  appear  to  have  thrived  in  the  large  salt- 
water preserves  in  the  vicinity  of  the  sea-shore,  which  the 
ancients  took  so  much  interest  in.  **  The  salt-w^ater  pre- 
serves {cetarid)  of  Spain,**  adds  Pliny,  **  are  full  of  huge 
scombri."  The  flesh  of  the  mackerel  was  not  prized  at  all 
by  the  Greeks  and  Romans,  who  regarded  it  as  dry  and 
insipid,  fit  only  for  being  salted  (eViT^JSeiot  d^  rapix^lav,  as 
some  one  says  in  Athenaeus),  However,  the  mackerel  was 
considered  the  best  fish  from  which  to  make  the  celebrated 
fish-sauce  of  ancient  times,  the  garum^  so  expensive  and  so 
highly  prized.  The  garum  was  first  of  all  made  from  a 
fish  which  the  Greeks  called  garos,  but  it  has  not  been 
identified.  In  the  time  of  Pliny  the  best  kind  was  that 
prepared  from  the  entrails  of  mackerel,  at  the  fisheries  of 
Carthage,  Spartaria  (Carthagcna)»  on  the  south-cast  coast  of 
Spain.  Here,  near  the  entrance  of  the  harbour  was  the 
little  island  of  Scombraria,  *'  Mackerel  Island  ;  '*  and  here 
the  famous  pickle  was  made.      It  was    known    as   the 
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"  garum  of  the  allies,"  **  garum  sociorum/*  of  which  Martial 

speaks : 

"  Exspirantis  adhuc  scombri  dc  sanguine  primo 
Accipe  fas  to  sum,  munera  cara,  garum." — Ep.  xiiu  102. 

"  For  a  couple  of  congii,"  Pliny  complains,  "we  have  to 
pay  but  little  less  than  a  thousand  sesterces.  Indeed,  if  wc 
except  the  unguents,  there  is  hardly  any  liquid  that  of  late 
has  sold  at  higher  prices  ;  nations  which  produce  it  have 
become  quite  ennobled  thereby."  The  price  of  a  thousand 
sesterces  for  two  congii  of  mackerel  garum  may  be  repre- 
sented by  £S  \js.  for  six  quarts,  which  would  allow  an 
enormous  profit  doubtless,  though  the  ancient  redp>c  of 
making  garum  sauce  has  not  been  preserv^ed  to  us,  and  wc 
arc  ignorant  of  the  price  of  the  necessary  ingredients.  Our 
English  word  "mackerel*'  is  derived  from  the  Latin 
macula  **a  spot,"  from  the  dark  marks  on  the  6sh's 
body. 

General  description, — The  height  of  the  body  is  5 1  to  6\ 
in  the  total  length  ;  the  length  of  the  head  about  4\ ; 
jaws  nearly  equal  in  length  ;  the  maxilla,  covered  by  tlie 
suborbital,  reaches  to  beneath  the  middle  of  the  orbit, 
first  dorsal  fin  having  the  second  and  third  weak  spine  the 
longest,  second  dorsal  similar  to  the  anal ;  pectoral  hardly 
equal  to  half  the  length  of  the  head  ;  ventral  shorter  than 
pectoral ;  an  anal  spine  between  the  vent  and  the  com- 
mencement of  the  anal  fin.  Tail-fin  much  forked,  scales 
very  small  ;  lateral  line  nearly  straight.  Air-bladder 
absent  Colour  grcenish-bluc  on  the  back,  with  a  number 
of  dark  transverse  stripes  (30  or  more),  more  or  less  varying ; 
sides  and  abdomen  radiant  with  iridescent  hues  of  gold* 
silver  and  purple.  The  dotted  mackerel  (5,  ptmctains)  and 
Ihc  scribbled  mackerel  {S.  serif  tus,)  described  and  figured  by 
ich,  are  generally  regarded  as  mere  varieties.     Neither 
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ff)f  them  has  an  air-bladder.  According  to  Mr,  Dunn, 
these  spotted  and  scribbled  mackerel  seldom  appear  in 
the  winter  and  spring,  but  come  with  the  summer  shoala 


The  Spanish  Mackerel  {Scomber  co/ias). 

This  is  probably  a  distinct  species  of  mackerel,  but  it 
occurs  in  no  great  numbers  off  the  British  coasts.  A  few 
hundred  are  occasionally  seen  in  the  Cornwall  waters,  but 
they  are  probably  stragglers  from  more  southern  climes. 
This  mackerel  has  an  air-bladder.  The  flesh  is  said  to  be 
inferior  to  that  of  the  common  species.  The  scales  of  the 
pectoral  region  are  much  larger  than  the  rest.  The  back  is 
marked  with  irregular  reticulated  dark  lines,  the  sides  with 
greyish  spots.  As  it  cannot  lay  claim  to  any  importance 
in  a  commercial  point  of  view,  further  remarks  on  this  fish 
are  not  thought  necessary. 

Family  Carangidm. 

Body  oblong  or  elevated,  more  or  less  compressed  ;  Qycs 
lateral  ;  no  articulation  of  the  infraorbital  with  the 
pne-operculum ;  dentition  varied— teeth,  when  present, 
conical ;  scales  small  or  absent ;  the  spinous  dorsal  either 
continuous  with  or  separated  from  the  soft  dorsal,  and 
less  developed  than  it,  and  sometimes  rudimentary, 
Ventrals  thoracic,  sometimes  wanting  or  rudimentary. 
Gill-opening  wide ;  air-bladder  present ;  lateral  line 
partially  or  entirely  armed  with  shield-like  plates.  Bran- 
chiostegals  usually  7,  pseudobranchia^  generally  present ; 
pyloric  appendages  generally  numerous.  Inhabitants  of 
tropical  and  temperate  seas  of  both  hemispheres,  many 
species  having  a  wide  range.     Carnivorous. 
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Genus  Caranx  (including  Traclmrus). — ^**  Body  more  or 
less  compressed,  sometimes  sub-cylindrical ;  cleft  of  the 
mouth  of  moderate  width  ;  the  first  dorsal  fin  continuous, 
with  about  eight  feeble  spines,  sometimes  rudimentary ; 
the  soft  dorsal  and  anal  are  succeeded  by  finlets  in  a  few 
species.  Two  anal  spines  somewhat  remote  from  the  fin  ; 
scales  very  small  Lateral  line  with  an  anterior  curve, 
and  a  posterior  straight  portion  either  entirely  or 
posteriorly  only  covered  with  large  plate-like  scales, 
several  of  which  are  generally  keeled,  the  keel  ending 
in  a  spine ;  dentition  feeble ;  air-bladder  forked  "  (Giinther). 


The  Scad  or  Horse-Mackerel  {C^anx  trachurus\ 

Tpaxovpo^. — A  then.  vii.  129;  iElian,  xiiL  27;  Oppian, 
Hal.  i,  99. 

Trachurus, — Aldrov.  ii.  c  52  ;  Willughby,  p.  29a  tah  &  23; 

Scomber, — Artedi,  Gen.  Pisc  p.  31. 

Scomber  irachurus, — Lin.  Syst  Nat  L  p.  494 

Caranx  trachurus, — Lac^p.  iii,  p.  63 ;  Pamell,  FisK  F. 
of  Forth,  p.  57  ;  Yarrcll,  i.  p.  175  ;  Thompson,  Nat  Hist  IrcL 
iv.  p.  95  ;  Jenyns'  Man.  p.  366 ;  Day,  p.  ii.  p,  124.  pL  xiv. 

Trachurus  traclmrus. — Giinthcr's  CataL  it  p.  419. 

The  Horse-Mackerel  or  Scad. 

Geographical  disiribuHon. — Coasts  of  Europe  and  Africa  ; 
East  Indian  and  Australian  seas  ;  temperate  parts  of  the 
Pacific ;  a  common  fish  in  the  Mediterranean,  and  found 
al!  round  the  British  coasts,  but  not  generally  common  ex- 
cept oflf  the  coasts  of  Cornwall  and  Devonshire.  In  Scotland 
the  scad  is  not  at  all  common,  and  in  Ireland  it  ts  taken 
around  the  coast,  more  plentifully  on  the  southern  and 
western  abores  than  on  the  northern  or  north-eastern. 

Gaurat  habits. — ^Thc  scad   ts  not  usually  seen  oflT  our 
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coasts  before  the  beginning  of  April,  and  is  doubtless  in 
deep  water  during  the  winter  months  and  the  early  spring- 
time ;  during  the  rest  of  the  year  it  is  at  times  caught  in 
great  numbers,  chiefly  on  the  warmer  parts  of  the  coast 
Owing  to  its  susceptibility  to  cold,  there  is  much 
variation  in  its  appearance  in  the  different  parts  of  the 
British  Isles.  Full-grown  fish  are  more  solitary  in  their 
habits  than  the  young.  They  have  been  known  to  run  up 
on  shore  in  considerable  numbers,  whether  in  pursuit  of 
other  fish,  or  to  avoid  being  themselves  made  a  prey  by 
porpoises  or  by  more  powerful  fish,  one  cannot  say.  So 
intent  are  they  in  pursuit  of  young  fry,  on  which  they  feed, 
that  they  even  allow  themselves  to  be  captured  in  landing- 
nets.  In  the  cold  weather  they  feed  near  the  bottom  of  the 
water,  but  as  summer  advances  they  are  surface  swimmers, 
and  seek  their  prey  where  in  the  warm  weather  it  is  so 
abundant— near  the  surface  of  the  water. 

Faad, — The  food  of  the  scad  consists  of  the  young  of 
various  fishes,  and  of  fishes  smaller  and  weaker  than 
themselves,  which  they  capture  in  the  warm  weather  near 
the  surface.  The  sand  launces  are  a  favourite  food. 
Worms,  crabs,  and  mollusca  during  the  winter  and  early 
spring  months  form  their  food.  In  this  respect  they 
resemble  the  mackerel 

Spawning^-^ln  June,  July  and  beginning  of  Aumist. 
Young  ones  3  or  4  inches  long  are  taken  in  the 
Cornwall  bays  in  August  and  September,  together  with 
young  mackerel  of  the  same  size ;  others  again  not  more 
than  2  inches  long  have  been  taken  in  October;  and 
others  in  the  same  month  have  been  taken  7  or  8 
inches  in  length,  while  even  in  January  and  February 
young  scad  not  more  than  i  inch  long  have  been  taken 
from  the  stomachs  of  other  fishes.     From  this  it  appears 
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that  there  is  considerable  difference  in  the  time  of 
spawning.  The  ova  are  probably  shed  at  the  surface 
during  the  warm  weather  of  summer  and  autuma  The 
usual  adult  size  of  the  scad  is  about  12  inches  in  length  ; 
but  it  attains  the  length  of  20  inches  or  more. 

Modes  of  capture. — In  the  scinc-nets  set  by  the  Cornish 
fishermen  for  pilchards ;  ten  and  twenty  thousand  have 
been  caught  at  a  time.  Couch  states  that  on  one  occasion 
men,  women  and  children  rushed  into  the  sea  and  grasped 
the  fish  with  their  hands,  amidst  the  shouts  of  assembled 
spectatora  In  the  Firth  of  Forth  they  are  sometimes 
caught  in  the  salmon  nets. 

Quality  ofjlesk — Not  much  esteemed  ;  in  Cornwall  and 
the  Sctlly  Islands  scad  arc  salted,  also  in  Ireland,  so  as  to 
provide  food  when  other  fish  fail  from  tempestuous  weather. 
The  inferiority  of  the  flesh  to  that  of  the  mackerel  is 
inferred  from  the  fish's  name  of  horse-mackerel 

Commercial  value. — Very  little  indeed  in  the  markets, 
but  in  times  of  scarcitj^  of  other  fish  even  the  horse-mackerel 
may  be  allowed  to  pass  muster  as  cheap  food  for  the  poor. 

Names. — The  ancients  have  left  nothing  worthy  of  record 
with  respect  to  this  fish,  if  indeed  the  scad  be  their  trackurus 
or  "  rough-tail/*  iElian  (xiii.  27),  mentioning  probably  a 
folk-lore  story  current  in  his  day,  says  tliat  if  the  tail  of 
a  trachurus  be  cut  off,  and  the  fish  returned  again  to  the 
sea,  the  amputated  part,  affixed  to  a  pregnant  marc,  will 
certainly  produce  abortion.  The  name  horse-mackerel  is 
the  more  general  one  for  this  fish ;  scad,  however^  is  the 
older  word  and  is  of  Cornish  origin,  but  its  meaning  is 
not  clear  Horse-mackerel  denotes  an  inferior  kind  of 
mackerel  ;  the  prefix  **  horse  **  in  this  sense  being  common 
in  the  English  language  It  has  also  been  called  **  bastard 
mackerel"     Trachurus^ "  rough  tail/*  of  course  alludes  to 
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the  rough  armature  of  the  lateral  line.     Buck-mackerel  is 
a  name  of  this  fish  in  Banff 

General  description, — Height  of  body,  about  5  in  the 
total  length ;  the  lower  jaw  the  longer ;  maxilla  reaches 
not  quite  to  a  level  with  the  middle  of  the  eye.  Teeth 
small  in  the  jaws,  palatines,  and  on  the  middle  of  the 
tongue.  Spines  of  the  first  dorsal,  weak  ;  the  third  and 
fourth  being  the  longest,  a  short  space  between  the  first 
and  second  dorsal,  which  latter  is  similar  to  the  anal. 
Pectoral  rather  long  and  equal  to  the  length  of  the  head  ; 
ventral  not  reaching  to  the  vent ;  tail  fin  deeply  forked  ; 
scales  small,  present  on  cheeks,  opcrcles  top  of  the  head 
and  body.  Rondelet  and  Bellon  describe  this  fish  as 
without  scales  ;  an  error  corrected  by  Willughby,  who 
has  a  good  figure  and  description.  Lateral  line  distinctly 
crossed  by  large  plates,  deeper  than  wide,  not  so  distinct 
in  large  specimens  ;  the  lateral  line  runs  straight  from  the 
head  to  the  commencement  of  the  second  dorsal  when  it 
turns  downwards,  and  then  runs  straight  on  to  the  tail  ; 
here  the  plates  are  sharp  and  keeled,  which  suggested  the 
name  of  trachurus  to  the  Greeks.  Colour  above  the 
lateral  line  dark  bluish,  below  that  line  silvery,  glossed 
with  purple  and  gold.  A  dark  patch  on  the  opercle,  A 
beautiful  variety  has  been  described  by  Edwards,  of  a  fine 
golden  colour  striped  and  variegated  with  bright  blue  lines 
having  the  fins  of  the  finest  carmine. 


P 


Family  CyttidtE, 

Body  elevated  and  compressed  ;  gill-openings  wide  ; 
zyfis  lateral.  No  articulation  of  the  infraorbital  bones  with 
the  preopercle.  Teeth  small  in  the  jaws  and  vomer ; 
present  on  or  absent  from  the  palatine  bones.     Dorsal  fins 
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two,  close  together — the  first  spinous ;  ventrals  thoracic 
Scales  small  or  with  bony  tubercles ;  pyloric  appendages 
numerous. 

Genus^^wj. — Body  elevated  and  very  much  compres^d  ; 
deft  of  the  mouth  wide  ;  mouth  very  protractile.  Teeth 
small  in  the  jaws  and  on  the  vomer,  absent  from  the 
palatine  bones  ;  two  dorsal  fins  contiguous,  the  first  with 
nine  or  ten  spines  and  its  base  about  equal  to  that  of  the 
second  dorsal ;  a  series  of  bony  plates  along  the  bases  of 
the  dorsal  and  anal  fins,  often  armed  with  spines ;  another 
similar  series  on  the  abdomen  ;  scales  small  or  absent ; 
air-bladder  large,  branchiostcgals  seven  ;  pseudo-branchix 
present ;  pyloric  appendages  numerous.  Mediterranean  ; 
from  Scandinavia  to  the  British  Isles  ;  eastern  coasts  of 
the  Atlantic  ;  the  Japanese  and  Australian  Seas. 


The  Dory,  Doree,  or  John  Dory  {Zeus  fabtr). 

Zms  s^faber. — ^Pliny,  ix.  i8  ;  xxxii,  1 1. 

Faber. — Ovidi  Hal.  i  lo  ;  Colum.  viiL  i6 ;  Aldrov*  l  c  25, 
p.  liz 

Faber  sive  Callus  marifms, — Gcsner,  dc  AquatiL  p,  369 ; 
Willughby,  p,  294.    Tab.  s.  id 

^^wx.— Artcdi,  Gen,  Pise  p.  5a 

Darr^. — Pennant,  Brit  Zool.  iil  p.  296^  pi.  41  ;  Couch, 
tl  p.  u8,  pL  89. 

Zais  fabcK — Lin.  Syst  i,  p.  454 ;  Lac^p.  iv.  p.  577 ; 
YarrcH,  i.  p.  183;  Pamell.  R  Fr.  Forth,  p.  60;  Cuv.  & 
Valcnc  X,  p.  6  ;  Giinther,  CataL  il  p,  393 ;  Day,  pt  il 
p,  1381  pi.  xlviiL 

Geographical  distributtm. — The  dory  is  common  in  the 
Mediterranean,  and  the  south  coasts  of  Europe  and  on  the 
west  and  south  parts  of  the  English  coasts ;  it  txscomct 
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rare  towards  the  north.  In  Ireland  it  occurs,  but  in  no 
great  numbers^  all  round  the  coast,  in  Scotland  it  is  said 
to  be  not  uncommon  as  a  summer  visitor  on  the  Banffshire 
coast,  where  it  is  chiefly  taken  in  the  salmon  nets  ;  in  the 
Firth  of  Forth  it  is  rarely  seen.  A  variety  is  met  with  in 
Japan  and  Australia 

General  Itabits. — Its  ordinary  motions  arc  said  to  be 
slow ;  while  swimming  it  is  usually  seen  somewhat  on  one 
side  ;  and  whilst  resting  in  this  position  on  a  rock  it  can 
descry  its  food  whether  above  or  beneath.  The  form  of 
the  dory  is  not  such  as  to  render  it  an  expert  swimmer ; 
it  IS  said  to  float  along  at  times  with  the  tide  ;  when 
moving  food,  however,  is  within  view,  it  can  show  con- 
siderable activity,  join  in  a  quick  jerky  chase  and  with  its 
H  protruscle  mouth  secure  its  fleeing  prey.  Couch  mentions 
that  in  the  opinions  of  some  fishermen  the  dory  employs 
its  long  filamentous  dorsal  appendages  as  a  decoy,  similar 
to  what  takes  place  in  the  angler  or  frog-fish  {Laphius 
piscatorius)  j  making  a  depression  in  the  sand  or  hiding  in 
rough  ground  it  waves  its  fishing  lines,  or  suffers  them  to 
float  about  like  worms,  and  meditates  a  successful  result 
^  from  this  artifice  in  the  shape  of  some  misguided  victim, 
B  This  supposed  habit,  however,  requires  confirmation.  It 
probably  retires  into  deep  water  during  severe  weather  ; 

I  and,  although  more  individually  are  taken  during  the 
■immer  and  autumn  months,  some  are  caught  in  the 
irmter  The  dory — flat  and  hungry-looking  fish  as  it  is— 
is  voracious,  and  even  occasionally  so  gluttonous  that  it  has 

I    been  taken  with  the  hand,  quite  unable  to  escape. 
Food  of. — ^Young  fish,  as  pilchards,  herrings,  flounders, 
and  chads  ;  crabs,  molluscs,  squids.     From  the  stomach  of 
a  dory  about  one  pound  in  weight,  eighteen  sprats,  two 
land-smelts,  and  one  cuttle-fish,  besides  a  number  of  smaller 
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ones  partially  digested  have  been  taken.  So  eager  is  this 
fish  after  its  food  that  it  sometimes  swallows  small  stones, 
together  with  its  prey.  I  have  occasionally  found  internal 
worms  {Agamonema)  in  the  liver,  &c. 

Spawning. — The  spawning  time  of  the  dory  is  not 
definitely  known  ;  but  it  has  been  stated  that  the  young 
are  two  to  three  inches  long  In  August,  and  hence  one 
would  suggest  April  or  May  to  be  the  spawning 
months.  The  dory  has  been  known  to  attain  a  weight  of 
eighteen  pounds,  and  a  size  measuring  twenty-two  inches  in 
length. 

Modes  of  capture. — By  the  trawl,  and  in  seines,  chiefly 
through  the  summer  and  autumn  ;  but  some  are  taken  all 
through  the  year.  Sometimes  caught  with  a  spinm*ng  bait ; 
a  chad  or  young  sea-bream  is  said  to  be  an  excellent 
lure. 

Quality  of  flesh, — Very  good  and  highly  appreciated  by 
all  fish-eaters  ;  in  the  delicacy  and  firmness  of  the  flesh  it 
is  not  unlike  turbot  It  is  in  the  best  condition  for  the  table 
from  September  to  the  following  February.  South-coast 
dories  are  preferred  by  the  fish -buyers.  It  is  thought  that 
the  flesh  is  better  after  the  fish  has  been  kept  a  day  or 
twa  They  arc  generally  cooked  similarly  to  a  turbot, 
boiled,  and  served  with  shrimp  or  lobster  sauce 

Commercial  value. — Always  fetches  a  good  price  In  the 
market :  it  is  principally  bought  by  the  wealthier  classes  ; 
the  greater  number  from  Brixham  and  the  south  coast 
find  their  way  to  London. 

Classical  allusions  and  names, — The  dory,  common  in  the 
Mediterranean,  was  no  doubt  known  to  the  ancients  ;  to  the 
Greeks  there  is  some  reason  to  believe  that  it  was  known 
by  the  name  of  xa^^t^?.  to  the  Romans  by  that  of  Znts 
and  Faber.     Hence  modern  naturalists  have  given  it  the 
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name  of  Zeus  faber.  But  as  Cuvier  said,  there  is  no  proof 
that  these  names  stbod  for  the  dory.  It  seems  strange 
that  a  fish  of  so  curious  a  shape  did  not  suggest  something 
more  definite  and  explanatory  than  the  Greek  word  which 
denotes  a  "  brasier"  or  "  copper-smith/*  or  the  Latin  faber 
with  the  same  signification,  or  in  their  short  notices  of  the 
fish  that  they  should  have  omitted  to  name  anything  that 
would  have  served  as  a  clue  to  its  identity, 

'*  The  zeus,  also  called  the  faber,"  says  Pliny  (ix.  iS),  "  is 
highly  esteemed  at  Gades.  Columella  (viii,  16)  mentions 
this  fish  as  being  among  the  most  esteemed  of  the  same  place, 
and  states  that  ancient  custom  calls  the  faber  by  the  name 
of  zeus.  This  latter  word  is  usually  associated  with  the  great 
Jupiter  (ZciJ?),  but  the  word  has  probably  nothing  what- 
ever to  do  with  the  god.  Instead  of  the  word  zeum,  some 
MSS.  in  Columella  {loc.  cit)  read  smim^  which  is  evidently 
the  Latin  form  of  the  Greek  word  Zaio,  which  Hesychius 
interprets  as  eZSo^  IxGvo^^  *'  a  kind  of  fish/'  whatever 
might  be  the  origin  of  the  Greek  word  ZowjV  According 
to  Athenasus  the  ')(aXK€jk  (different  from  the  x^^^^^) 
is  mentioned  by  Heradides  in  his  cooker)^  book,  and  by 
Euthydemus,  in  his  book  on  cured  fish,  who  says  that  the 
chalceus  is  round.  However  the  dory  is  not  improbably 
meant  by  these  names,  and  Willughby  appears  to  me  to 
have  given  the  true  explanation,  that  chalceus  has  reference 
to  the  bronzy  or  brass-colour  of  the  fish,  and  that  this 
name  suggested  to  the  Latins  that  of  faber  '*a  worker  in 
brass."  Similarly  the  French  and  ourselves  after  them> 
have  called  this  fish  the  doree^  i.e.,  "  the  golden  or  yellow 
fish/*  from  the  feminine  participle  dorie  of  the  verb  dorer 
"to  gild/*  The  fuller  form  of  John  Dory  is  often  fanci- 
fully and  erroneously  referred  to  tlie  Italian  janitore,  the 
name  still  given  to  this   fish   by  the   fishermen   of   the 


ISO    THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 

Adriatic,  in  allusion  to  its  being  supposed  to  be  the  fish  of 
St  Peter,  who  kept  the  keys  and  was  door-keeper.  Others 
have  explained  the  full  name  John  Dory  by  the  French 
words,  jaune  dorh  **  golden  yellow  ; "  but  as  Professor 
Skeat  has  remarked,  there  is  no  reason  why  Englishmen 
should  have  prefixed  this  French  epithet,  nor  why  French- 
men should  cite  such  a  tautological  expression  zs  jaume 
dorde^  John  is  doubtless  a  sailor's  or  fisherman's  expletive, 
like  jack-ass.  In  old  books  the  fish  is  simply  the  dm-ee  or 
dorray^  the  expletive  of  John  being  a  later  edition. 

The  dory  is  associated  in  dramatic  literature  with  the 
name  of  John  Quin,  the  celebrated  actor ;  and  some  persons 
have  supposed  that  the  addition  of  •*  John  **  was  given  to 
this  fish  from  Quin*s  partiality  to  it  The  following  story 
given  by  Yarrell,  from  Colonel  Montague's  MS.,  may  be 
introduced  here. 

**  An  ancestor  of  ours,  a  Mr,  Hedges,  was  an  intimate 
friend  of  Quin  s,  and  was  induced  by  him  to  take  a  journey 
from  Bath  to  Plymouth,  on  purpose  to  eat  John  Dory  in 
the  highest  perfection,  not  only  from  procuring  it  fresh,  but 
with  the  additional  advantage  of  having  it  boiled  in  sea 
water,  a  matter  of  very  great  importance  to  the  palate  of 
Quin. 

**  As  this  journey  was  purposely  taken  to  feast  on  fish, 
their  stay  at  Plymouth  was  not  intended  to  exceed  a  week, 
by  which  time  they  expected  to  have  their  skins  full  of 
doree  ;  but  that  no  opportunity  might  be  lost,  Quin  left 
strict  charge  with  the  host  at  Ivybridgc  to  proctire  some 
of  the  finest  doree  he  could  get  for  his  dinner  on  his 
return,  fixing  the  day. 

"  Whether  our  celebrated  epicure  was  disappointed  in  his 
expectations  at  Plymouth,  is  not  recollected  ;  but  that  he 
might  have  the  fish  provided  at  Ivybridge  in  the  highest 
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perfection,  and  remarking  that  the  place  was  too  remote 
from  the  coast  to  obtain  sea-water  for  dressing  the  dorees 
anticipated,  he  ordered  a  cask  of  sea-water  to  be  tied 
behind  his  carriage.  Unfortunately,  the  weather  had  been 
stormy,  and  no  fish  of  note  could  be  procured.  Every 
apology  was  made  by  the  host,  who  assured  him  that  an 
excellent  dinner  was  provided,  which  he  had  no  doubt 
would  be  to  his  taste,  but  no  fish*  The  disappointment, 
however,  was  too  great  to  be  borne  with  patience :  after 
having  made  a  water-cart  of  his  carriage,  and  the  appetite 
ha\ing  been  set  for  John  Dory  boiled  in  sea- water,  no 
excuse,  no  apology  would  satisfy  Quin.  and  he  declared  he 
would  not  eat  in  his  house,  but  like  a  ship  In  distress 
threw  his  water  cask  overboard,  and  pursued  his  journey 
not  a  little  sulky,  till  some  fortunate  stroke  of  wit  or  some 
palatable  viand  roused  him  to  good  humour.  Being  asked, 
on  his  return  to  Bath,  if  he  did  not  think  Devonshire  a 
^sweet  country :  *  Sir,*  said  Quin,  *  I  found  nothing  sweet 
in  Devonshire  but  the  vinegar.'  *' 

General  descriptiofL — Body  oval  and  much  compressed  ; 
head  very  large,  as  high  as  long ;  mouth  protractile,  cleft 
oblique ;  maxilla  nearly  vertical  when  closed  ;  lower  jaw 
the  longer ;  opercles  spineless.  First  dorsal  almost  con- 
tinuous with  the  soft  second  portion  and  spinous  ;  the 
interspinous  membrane  is  prolonged  into  filaments  of 
varying  lengths ;  at  the  base  of  each  spine  there  is  an 
outwardly  projecting  spinous  filament  Pectoral  short, 
ventral  long.  First  portion  of  anal  fin  spinous  ;  tail-fin 
rounded  ;  scales  not  imbricate,  a  few  along  the  checks  ; 
lateral  line  descending  in  a  curve  ;  colour  olive  grey,  often 
with  a  decided  yellowish  tinge  and  wavy  bands,  A  round 
black  spot  on  the  middle  of  the  side  surrounded  by  a 
narrow  yellow  ring. 
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Family  BUnniidm. 

Body  elongate,  more  or  less  cylindrical,  covered  with 
scales  which  are  generally  small  or  naked  No  articulation 
of  the  infraorbital  with  the  preopercle.  Dorsal  fins  one, 
two,  or  three,  occupying  nearly  the  whole  length  of  the 
body  ;  ventrals  usually  jugular,  sometimes  rudimentary  or 
absent ;  anal  fin  long  ;  caudal  fin  cither  continuous  with 
or  distinct  from  the  vertical  fins.  Teeth  fixed  in  the  jaws 
or  merely  implanted  in  the  gums  ;  a  posterior  canine 
sometimes  present ;  in  some  genera  there  are  molars.  Air- 
bladder  and  pyloric  appendages  usually]  absent ;  pseudo- 
branchi^  mostly  present  **  Carnivorous  fishes,  living  at  the 
bottom  of  the  shores  of  all  regions;  several  inhabittng 
fresh  waters,*' 

Genus  Afiarrhkas, — Body  elongate,  head  large,  snout 
blunt ;  cleft  of  the  mouth  wide ;  gill  openings  wide  ;  strong 
conical  teeth  in  the  jaws,  those  on  the  sides  with  pointed 
tubercles  ;  a  double  band  of  molars  on  the  palate  Dorsal 
fin  long,  with  flexible  spines  separated  from  the  caudal,  as 
is  aJso  the  ventral  ;  ventrals  none ;  scales  rudimentary ; 
no  air-bladder  nor  pyloric  appendages  ;  branchiostcgals 
seven.  **  Northern  parts  of  the  temperate  seas  of  the 
northern  hemisphere/' 


The  WolF'Fish,  Cat-Fish  {Anarrkkas  lupus). 

AnatrAkas, — Gcsner,    Norn,   Aq.    Anim.    p,    1 16,    and 
Paralip,  p«  4  ;  Artedi,  Gen,  Pise,  p.  23. 
Lupus  marinus. — Willughby,  p.  130,  tab,  H,  3,  i, 
AnafrkUas  lupus. — Lin.  Syst  i*  p.  430;  Jenyns*  Manual, 
Fleming,  Brit.  An.  p,  208 ;   Cuv.  8e  Valcnc  xl 


FISHES  OF  GREAT  BRITAIN  AND  IRELAND,     153 


P-  473»  p'.  341  ;  Yarrell,  i.  p.  277  ;  Giinther,  Catal.  iiL  p.  20S  ; 
Day,  pt  ill  p.  194,  pi  Iviii, 

Wolf' fish. — Couch,  Hi.  p.  242,  pi.  117. 

Geographical  distribution. — The  wolf-fish  inhabits  the 
cold  regions  of  the  north,  from  Iceland  and  Greenland  to 
Norway  and  Sweden  ;  it  is  found  on  the  shores  of  Scotland 
and  Ireland,  and  on  the  north  coasts  of  England,  but  is 
very  rare  on  the  south  of  the  British  Islands,  It  is  common 
in  the  North  Sea,  and  the  Grimsby  fishermen  bring  it 
daily,  during  the  summer  and  autumn,  to  the  market.  In 
the  Orkneys  and  Shetlands  it  is  often  taken »  sometimes 
being  thrown  ashore  after  storms.  It  is  found  at  Banff, 
Aberdeen,  St.  Andrew^s,  Firth  of  Forth  ;  it  is  not  common 
off  the  Irish  coast,  and  is  frequent  along  the  Yorkshire 
coast  ;  has  been  found  at  Yarmouth  and  the  East  Norfolk 
coast  Stray  specimens  now  and  then  find  their  way  to 
Plymouth  Sound,  and  to  the  Cornish  coast. 

General  fmbits. — A  very  bold  and  ferocious  fish,  well 
deserving  of  its  name  of  wo!f-fish.  It  approaches  our  coasts 
in  May,  and  swims  with  a  lateral  undulative  motion  not 
unlike  that  of  an  eel,  to  which  the  elongated  form  of  its 
body  bears  some  resemblance.  The  fishermen  of  the  North 
Sea  give  it  a  very  bad  character  in  point  of  its  ferocity 
even  when  out  of  the  water.  One  has  been  known  to  fasten 
its  teeth  into  a  mop-handle  so  firmly  that  it  was  swung 
overboard  without  relaxing  its  hold  ;  when  shaken  off,  some 
of  the  teeth  were  left  in  the  wood*  In  the  Moray  Firth  it 
is  said  to  be  most  common  in  March  ;  it  is  tenacious  of 
Hfe,  like  many  of  the  BUnniidm^  and  will  live  for  some  time 
out  of  the  water. 

Food  of, — The  strong  crushing  molars  of  the  wolf-fish 
bespeak  the  nature  of  its  food  ;  the  hard-shelled  Crustacea, 
molluscs  that  live  in  almost  impregnable  houses,  such  as 
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Buccinum  and  Nassa,  star-fishes,  cchincxlenns,  etcu,  arc 
found  in  the  stomach.  Being  a  swift  swimmer,  the  wolf- 
fish  would  be  able  to  deal  destructive  havoc  among  other 
fishes.  The  fishermen  even  assert  that  it  will  not  refuse  to 
prey  upon  the  dead  bodies  of  the  drowned*  Its  main  food, 
however,  consists  of  molluscs  and  Crustacea. 

Spawning, — Accurate  information  is  needed  with  respect 
to  the  time  and  mode  of  spawning  of  the  wolf-fish.  April. 
May  and  June  are  probably  the  spawning  time ;  it  is  said 
to  deposit  its  ova  upon  the  leaves  of  marine  plants^  and 
that  the  fry  are  of  a  greenish  colour  resembling  the  sea- 
wrack  {Zostera  marina),  among  which  they  take  shelter 
from  their  enemies  some  time  after  birth.  This  fish  attaints 
to  the  length  of  six  feet  or  more. 

Modes  of  capture. — By  the  trawl  ;  in  deep  seine-nets ;  on 
lines  set  for  haddock  and  cod. 

Quality  of  fiesk — The  hideous  and  ferocious  aspect  of 
this  fish  are  against  its  being  much  used  as  food  ;  moreover, 
the  smell  of  one  after  having  been  skinned  is  unpleasant 
This  odour  entirely  disappears  on  being  cooked,  as  I  can 
myself  testify.  Those  who  have  eaten  of  it  generally 
report  well  of  its  flavour,  Lowe  and  Donovan  speak  well 
of  it ;  the  former  says  **  it  is  excellent ; "  the  latter  consi- 
dered its  flesh  superior  to  that  of  the  mackerel,  and  he  called 
it  "delicious."  De  Kay  thought  the  flesh  when  smoked 
somewhat  resembled  salmon.  The  late  Frank  Bucktand 
reports  that  **  it  is  very  good."  He  compares  the  flesh  to 
that  of  veal  My  own  verdict  is»  that  it  is  good,  nutritious 
food  ;  cut  into  fillets,  cooked  after  the  manner  of  stewed 
eels,  I  should  think  it  would  prove  equally  delicious. 

C&mmercial  value. — The  wolf-fish  is  not  in  much  request, 
though  of  course  it  is  always  disposed  of.  The  principal 
market  is  at  Grimsby,  to  which  port  the  North  Sea  tmwlers 
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bring  some  almost  every  day,  from  June  to  September. 
They  are  prepared  before  sent  away,  as  follows  :  The  fish 
is  suspended  from  a  beam  by  its  head,  a  hook  being  run 
through  the  lips  ;  it  is  then  gutted  and  skinned ;  a  sharp 
blow  with  the  knife  severs  the  tail  ;  another  decapitates  it ; 
the  middle  white  oily-looking  portion  is  the  edible  part. 
The  wholesale  price  is  generally  from  6s,  to  12s.  per  score, 
according  to  the  size  of  the  fish,  I  bought  one  about  three 
feet  long  for  sixpence,  and,  as  I  have  stated,  thought  it  very 
good  eating.  In  the  northern  counties  it  is  salted,  while 
the  skin  makes  durable  bags  and  pockets. 

Names. —  Wolf -fish,  from  its  ravenous  character  ;  Cat-fish^ 
or  sea-cait  from  the  round  cat-like  head.  In  the  Orkneys 
it  is  called  swine-fish,  from  a  "  sort  of  muscular  motion  of 
its  nostrils,  which  the  fishermen  say  resembles  that  in  the 
nose  of  a  swine/'  It  is  the  Zee-zvolf  of  the  Dutch,  and 
DAnarrhique  loup  of  the  French,  The  term  wuff^  or 
wauf  used  sometimes  on  the  Yorkshire  coast,  is  merely  a 
corruption  of  the  word  wolf.  The  name  of  the  genus 
Anarrhkas  was  first  given  by  Gesner,  from  the  Greek 
apappix^'O^L  "to  climb  up  with  the  hands  and  feet," 
because  the  fishermen  on  the  shores  of  the  Baltic  thought 
that  this  fish  climbed  up  to  the  rocks,  I  have  heard  the 
name  of  wolf-eel  used  to  designate  this  creature.  The 
German  sfein  InefeTf  **  stone-biter/'  denotes  the  strength  of 
the  fish's  teeth  and  jaws. 

General  descriptiotL — Length  of  head,  4^  to  5  in  the  total 
length  ;  body  elongated  and  compressed  ;  cheeks  swollen  ; 
profile  of  head  very  steep ;  snout  short,  cleft  of  mouth 
oblique,  masseter  or  chewing  muscles  very  strong ;  teeth 
unhlce  those  of  any  other  British  fish  (see  characters  in  the 
Genus) ;  scales  not  imbricated  and  concealed  by  the  mucus 
of  the  body  ;  mucus  pores  on  the  head  numerous ;  colour 
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grey  or  greyish  brown,  with  a  series  of  dark  bands  which 
pass  vertically  down  the  sides  ;  these  stripes  vary  somewhat 
in  different  individuals,  being  sometimes  very  distinct,  at 
other  times  faint     From  these  stripes  the  fish  has  received 

the  specific  name  of  pantherinus  or  kopardns.  There  are 
many  small  dark  brown  points  upon  the  body. 

Family  Mugilidc^. 

Body,  oblong  and  compressed  ;  depth  of  the  mouth, 
nan-ow  or  of  moderate  width  ;  eyes  lateral ;  gill  openings 
wide ;  gills,  four ;  teeth,  feeble  or  absent ;  dorsal  fins, 
two ;  the  first  with  four  stiff"  spines,  separated  from  the 
second  dorsal  by  an  interspace  ;  anal  fin  somewhat  longer 
than  the  opposite  dorsal ;  ventral  fin  with  one  spine  and  five 
rays,  abdominal  suspended  from  a  long  shoulder  bone ; 
scales  cycloid,  of  moderate  size.  Lateral  line,  absent ;  air- 
bladder,  large.  Branch iostegals,  from  six  to  seven ; 
pseudo-branchise  present ;  pyloric  appendages  generally 
few.  The  coasts  and  fresh  waters  of  temperate  and  tropical 
countries  ;  feeding  on  soft  matter  or  minute  animals. 

Genus  MugiL — Mouth  transverse,  with  short  lateral 
cleft ;  teeth,  rudimentary  or  absent ;  anterior  edge  of  the 
mandible  sharp,  and  sometimes  ciliated.  Upper  part  of 
the  stomadi  very  muscular  ;  intestinal  tract  long, 

"Migratory  fishes  of  all  the  temperate  and  tropical 
regions,  passing  a  part  of  the  year  in  the  sea ;  feeding  on 
organic  substances  which  arc  mixed  with  the  mud  or  sand*' 
(Gilnther.) 


The  Grey  Mullets  {MugUcapitc  and  M.  €hih\ 

There  is  difference  of  opinion  respecting  the  mullets  of 
coasts ;    Dr.  Gunthcr  enumerates   four  kinds   whidi 
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he  regards  as  distinct  species.  Other  writers,  as  Yarrcll  and 
Day,  retain  only  two,  considering  that  some  of  the  fish 
which  Dr,  Gunther  claims  as  true  species  are  merely 
varietiea  For  all  practical  purposes  it  wilt  be  sufficient  to 
confine  ourselves  to  the  "Thick-lipped*'  mullet  {Mugii 
cheio)  and  the  '* Thin-lipped  species"  {M,  capita). 


Mugil  chelo. 

Ckelon, — Gesner  de  Aquatil.  iv,  p.  552, 

Afugil  cepkalus,^-iyonov2.r\,  Brit.  Fish,  i,  pi.  xv. ;  Fleming. 
Brit  Anim,  p.  217. 

Mugil  chelo, — Cuv.  and  Valenc.  xi.  p.  50,  pL  39;  Yarrelt, 
L  p.  241  ;  Pamell,  F,  Firth  of  F,  p.  6%,  pL  xxviii.  ;  Day, 
pt  ill,  p.  232,  pi  67, 

Mugil semptentrionalis  ;  Giinther^  CataL  iii.  p,  455  ;  Study 
of  Fishes,  p.  504,  fig,  105  p,  254, 

Lesser  Grey  Mullet. — Couch,  iii.  p,  15,  pL  123. 

Geographical  distribution, — This  mullet  is  found  in 
the  Mediterranean,  the  North  Sea  and  the  Atlantic  coast 
of  Europe  to  Madeira,  and  on  the  coasts  of  Scandinavia. 
It  is  more  common  on  the  south  and  south-west  coasts  of 
England,  but  it  is  found  all  around  our  coasts  ;  it  is  pretty 
common  on  the  Devonshire  and  Cornish  coasts  in  the 
autumn ;  it  is  well  known  on  the  eastern  and  western 
shores  of  Scotland,  and  according  to  Parnell  a  great 
number  are  sometimes  taken  off  Dunbar  ;  this  seems  to  be 
the  grey  mullet  of  our  Scottish  coasts,  the  other  species 
being  not  met  with,  or  very  rarely.  It  is  found  on  the  south 
coasts  of  Ireland,  and  either  this  or  the  thin-lipped  species 
frequents  the  east  coast  of  Ireland. 

General  habits, — The  grey  mullets  are  shore-lovers, 
seldom  resorting  to  deep  water  ;  they  frequent  harbours, 


I  s8     THE  NA  TURAL  HIS  TOR  Y  OF  COMMERCIAL  SEA 


the  mouths  of  rivers,  and  frequently  ascend  the  rivers  to 
places  beyond  the  reach  of  the  tide.  Being  dependent  in  a 
great  measure  on  such  food,  whether  animal  or  vegetable, 
as  is  found  on  the  mud  or  ooze,  it  frequents  such  places, 
swallowing  organic  substances,  which  it  is  able  from  the 
conformation  of  its  sieve-like  gill-rakers  to  separate  from 
the  mud  or  sand  which  contains  them.  Mullets  are 
eminently  gregarious ;  they  are  known  to  associate  in  large 
masses  during  very  cold  weather^  thickly  lying  one  on 
the  other  fifty  or  one  hundred  together  upon  the  rocks ; 
this  condition  is  called  scale-bound,  by  the  Devonshire 
fishermen.  Both  species  are  very  sly  and  cunning  fish. 
Mr.  Dunn  of  Mevagissey  says  they  are  the  most  wary  and 
clever  fish  he  is  acquainted  with  ;  and  they  appear  to  exhibit 
peculiar  feelings  of  attachment  to  their  own  comrades  when 
in  difficulty,  A  shoal  once  entered  the  harbour  at  Meva- 
gissey ;  the  entrance,  which  is  narrow,  was  at  once  barred 
by  nets;  the  mullet,  observing  the  danger,  immediately 
tried  to  jump  over  the  net  This  mode  of  escape  having 
been  prevented  by  raising  the  net,  the  fish  swam  round  and 
round  in  hopes  of  finding  egress.  They  next  essayed  the 
foot-rope  ;  one  made  a  rush,  but  became  meshed  close  to 
the  foot-rope  ;  a  comrade  observing  this,  came  and  laid 
itself  down  beside  his  netted  comrade,  and  nothing  could 
drive  it  away.  These  two  were  captured  ;  the  rest  escaped. 
Dr.  Thompson,  the  late  well-known  Natural  Historian  of 
Ireland,  has  given  many  interesting  particulars  concerning 
the  grey  mullets.  He  thus  speaks  of  their  playful  habits 
near  the  surface  of  the  water.  "  In  the  bright  sunny  days 
of  summer,  which  they  evidently  much  enjoy,  a  whole  shoal 
of  mullet  occasionally  show  their  dorsal  above  the  surface 
of  the  water,  and,  when  there  arc  neither  nets  nor  other 
cts  to  obstruct  them,  may  in   playfulness    be    seen 
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springing  a  few  feet  into  the  air.  This  generally  occurs  at 
high  water,  when  they  appear  to  be  more  intent  on  roving 
about  than  feeding,  and  penetrate  as  far  up  the  river  as  the 
tidal  wave  will  bear  them  ;  at  such  tinies  they  have 
frequently  been  captured  in  May's  dock  within  the  town  of 
Belfast."  He  adds  that  they  are  chiefly  found  in  the  most 
oozy  parts  of  the  Bay,  and  w  here  the  grass-wrack  {Zostera 
marina)  is  abundant,  and  that  in  search  of  food  they  make 
considerable  excavations  which  the  fishers  distinguish  by 
the  name  of  mullet-holes.  Pennant  says  they  "keep 
rooting  like  hogs  in  the  sand  or  mud,  leaving  their  traces 
in  the  form  of  large  round  holes.*'  (See  Thompson,  Nat  H, 
of  Ireland,  iv.  p.  100  ;  and  Pennant,  Brit  ZooL  iii.  p.  437.) 

Food  of , — The  food  of  grey  mullets  consists  chiefly  of 

minute  objects  animal  or  vegetal,  living  or  dead,  which  they 

devour  w^ith  portions  of  the  mud  or  ooze  in  which  such 

food  is  enveloped.     The  great   part  of  the   mud  or  sand 

received  into  the  mouth  is  rejected,  having  been  filtered 

mechanically     by     means     of    the    construction    of    the 

pharyngeal  apparatus.     Each  branchial  arch  has  on  each 

side  down  its   whole  length  a  series  of  gill-rakers  which 

'  fits  closely  into  the  corresponding  series  on  the  adjoining 

arch.     The  whole  constitutes  a  beautifully  adapted  piece  of 

mechanism  by  which  the  larger  portions  of  the  mud,  taken 

into  the  mouth,  are  separated  from  the  organic  food  and 

rejected  ;  the   latter  being   swallowed.     I    am    convinced, 

from  the  examination  of  a  great  number  of  fishes*  stomachs 

fsand  intestines,  that  a  considerable  percentage  of  fine  mud 

or  ooze  passes  into  the  stomachs  of  mullets  and  some  other 

[^£shes;  and  that  this  fine  ooze,  containing  almost  infinitesi- 

ifnally  minute  portions  of  decomposed  or  semi-decomposed 

Forganic  matter,  plays  a  very  important  part  as  nutritious 

food,  in  some  cases,  perhaps,  as  important  a  part  as  the 
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actual  living  prey  which  fishes  swallow.  The  stomach  of 
the  grey  mullet  is  peculiar.  It  is  well  described  by  Day : 
*' In  these  fishes  the  cesophagus  passes  into  the  cardiac 
portion  of  the  stomach  which  forms  a  blind  sac  ;  while  the 
pyloric  portion  is  conical  externally,  somewhat  resembling 
a  bird's  gizzard,  but  which,  when  cut  into,  is  found  to 
consist  of  thick  muscular  walls  formed  of  circular  fibred, 
leaving  a  small  cavity  internally,  lined  with  thick  and  homy 
epithelium.  The  pyloric  opening  is  protected  by  a  valve,and 
here  arc  seen  the  orifices  of  the  csecal  appendages  which 
usually  encircle  the  commencement  of  the  small  intc-stincs." 
The  muscular  development  of  the  'stomach  of  the  grey 
mullets — stronger  perhaps  than  that  of  any  other  of  our  sea- 
fishes — is  very  striking  ;  and  one  cannot  help  asking  why  a 
fish  whose  principal  food  consists  of  soft  pulpy  matter 
should  have  such  strong  muscular  stomach  walls.  The  grey 
mullet  consumes  such  food  as  the  mud  or  sand  contains^  or 
such  as  is  attached  to  grass-wrack  or  sea-weeds,  A  great 
number  of  minute  molluscs,  often  requiring  the  microscope 
or  lens  for  their  detection,  are  found  within  their  stomachs. 
"  In  the  profusion  of  specimens  it  affords,  the  stomach  of  one 
of  these  mullets  is  quite  a  store-house  to  the  conchologist^" 
writes  Thompson.  "  From  a  single  stomach"  the  same 
author  says,  "  I  have  obtained  what  would  fill  a  large 
sized  breakfast  cup  of  the  following  species  of  bivalve  and 
univalve  moll  usca  which  had  been  taken  alive — AfytiiHsedulis, 
Modiola  PapHona  (of  these  very  small  individuals)  ;  K€Um 
rubra,  Sktma  drpressa  \  Litt&rina  rttusa,  Rissoa  iMasa 
and  R.  parvn,  Strfmlw  and  Miliota.  Of  these  mollusca, 
specimens  of  Rissoa  labima^  three  lines  in  length,  were  the 
largest  and  the  Keilia  rubra,  from  the  smallest  size  to  its 
maximum  of  a  little  more  than  a  line  diameter,  the  most 
lant    The  only  inanimate  matter  that  appeared^  were 
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its  of  Zosiera  marina  and  ConfervcB^  which  were 
probably  taken  into  the  stomach  with  the  adhering  mollusca. 
To  this  nutritious  food    may   perhaps   be   attributed   the 

at  size  this  fish  attains  in  Belfast  Bay  "  (iv.  p.  103).  I 
expect  that  diatomaceiB  enter  considerably  into  the  food 
which  the  mullets  consume.  Some  fish  consume 
diatomacem  very  largely  indeed,  notably  the  pilchard  at 
certain  seasons ;  and  feeding  as  the  mullet  does  on  soft 
mud»  it  must  swallow  diatotnacem  to  a  considerable  extent 
I  have,  however,  been  unsuccessful  in  securing  many 
specimens  of  this  fish,  and  I  a%vait  further  opportunities.  Of 
course  the  miscroscope,  with  a  power  of  200  to  400  diameters, 
is  necessary  for  the  detection  of  the  diatmnacem.  The 
comformation  of  the  oesophagus  and  stomach  prevents  the 
entrance  of  any  food  unless  in  a  very  small  or  comminuted 
state. 

Spawning.— \vi  the  summer,  end  of  May  and  June  ;  the 
young  in  August  are  about  an  inch  long ;  they  appear  in 
harbours  in  shoals,  and  are  fond  of  entering  fresh  water, 
keeping  above  the  tide,  but  returning  as  it  recedes.  Nothing 
is  definitely  known  as  to  the  deposition  of  the  spawn.  The 
grey  mullet  grows  to  the  length  of  18  or  20  inches,  and  will 
sometimes  weigh  12  or  15  lbs.  Day  says  it  sometimes 
attains  to  upwards  of  3  feet  in  length. 

Modes  of  capture, — By  set-nets,  or  trammel  (double  net), 
in  Cornwall  sometimes  called  a  "tumbling-net;"  a  draft* 
net  is  also  used  when  the  water  is  low.  It  is  said  that  near 
Belfast,  in  order  to  induce  the  mullet  to  enter  the  narrow 
inlets  or  **  guts  *'  where  the  nets  are  usually  placed^  it  was 
customary  to  "  spread  cow-dung  at  or  close  to  the  w^ater*s 
edge  as  an  attractive  food  which  the  fish  wi!!  greedily 
devour."  Mullet  arc  sometimes  caught  wnth  an  artificial 
fly,  or  with   a  small  red    worm,  or  gentles.     The  tackle 

VOL.  X.— R  9.  M 


i62  THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA. 


should  be  strong,  for  a  large  fish  will  struggle  violently  ;  a 
hook  baited  with  a  piece  of  the  stump  of  a  boiled  cabbage, 
trailed  through  the  water  at  a  depth  of  about  two  or  three 
feet,  has  been  known  to  be  a  successful  mode  of  taking  these  \ 
fish.  Herring's  roe  has  also  been  recommended,  and  I 
have  somewhere  read  that  an  oyster  is  irresistible.  In  nets 
they  are  more  readily  caught  during  dark  nights  and  at 
such  times  as  they  cannot  see  the  net ;  indeed  this,  which  is 
especially  the  case  with  the  mullet,  is  to  a  considerable 
extent  true  of  all  fish.  They  arc  sometimes  dexterously 
killed  by  a  light  spear  or  harpoon  attached  to  a  cord, 
something  like  an  eel  spear. 

Quality  of  flesh, — This  depends  very  much  on  the  locality 
in  which  the  mullets  are  caught;  when  living  in  very 
foul  stagnant  water  it  is  not  to  be  recommended.  The 
flesh  is  nice-flavoured  in  fresh  or  salt  water  specimens, 
provided  they  can  get  abundance  of  oozy  food  and  moving 
water.  They  thrive  best  in  an  admixture  of  salt  and 
fresh  water,  where  they  can  ascend  and  descend  rivcrst 
Sometimes  I  have  thought  the  flesh  hardly  worth  cooking, 
at  other  times  very  good  indeed.  They  are  often  loaded 
with  fat.  They  are  in  best  condition  in  summer  and 
autumn,  and  should  be  always  eaten  very  frcsk  They 
may  be  boiled  or  cooked  in  any  of  the  ways  in  which 
it  IS  usual  to  dress  mackerel 

Commercial  value, — Not  caught  in  suflicient  numbers  or 
often  enough  to  make  them  of  much  commercial  value,  and 
not  generally,  to  any  great  extent,  offered  for  sale  in  the 
markets.  As  this  fish  thrives  well  in  freshwater  lakes  into 
which  the  sea- water  at  times  gains  admiSvsion,  it  seems  to  offer 
considerable  inducement  to  cultivate  it  in  suitable  places 

In  cmfinetmnt — The  grey  mullet  is  a  fish  which  is  very 
frequently  seen  in  the  tanks  of  our  large  aquaria,  as  at 
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Brighton,  Westminster  and  Southport,  Mr,  Arnold  of 
Guernsey,  in  183 1,  communicated  to  the  Zoological  Society 
of  London  some  experiments  he  had  made  with  these  fish 
in  a  five-acre  lake  of  varying  depths,  having  a  muddy, 
gravelly,  or  rocky  bottom,  and  which  was  chiefly  supplied 
with  fresh  water,  "Here  for  nine  months  in  the  year  cattle 
came  to  drink,  but  in  summer  the  water  w*as  too  salt,  due 
to  a  supply  from  the  sea  being  received  through  a  tunnel. 
The  mullet  bred  here  as  freely  as  if  they  remained  in  the  sea'* 
In  the  Bull.  Soc.  Zool.  d'Acclimat  1867,  pp.  190-200*  M,  Jean 
Vidal  has  written  how  mullets  may  be  semi-domesticated 
and  brought  to  a  marketable  size.  Mr.  Day  saw  a  beautiful 
piece  of  water  near  Devonport,  in  1881,  into  which  a  small 
stream  flowed  from  the  high  ground  above,  while  at  its 
lower  end  a  tunnel  communicated  with  the  backwater 
through  which  salt  water  obtained  an  entrance.  A  long 
weir  prevented  entrance  to  or  exit  from  this  lake.  Here 
the  grey  mullets  did  w^ell. 

Classical  aUusi<ms  and  names, — The  ancient  Greeks  and 
Romans  paid  a  good  deal  of  attention  to  the  grey  mullets, 
and  have  recorded  more  or  less  accurately  their  habits. 
The  usual  Greek  term  of  the  grey  mullet  is  Kmrp^v^,  but 
there  arc  several  other  words  which  arc  used  for  this  fish 
either  in  its  varieties  or  according  to  the  supposed  quality 
of  the  flesh.  Of  the  cestreus  Aristotle,  among  other  matters, 
says  that  it  is  usually  found  near  the  shore,  and  enters  rivers, 
that  it  is  not  carnivorus,  for  it  is  never  captured  with 
anything  of  that  nature  in  its  stomach,  nor  is  taken  with  a 
flesh  bait,  but  with  bread  ;  that  it  eats  seaweed  and  sand  ; 
that  it  is  the  most  greedy  of  fish  ;  that  when  its  stomach  is 
distended  it  is  not  good  to  eat ;  that  it  hides  its  head  when 
alarmedt  and  thinks  its  whole  body  is  concealed.  Pliny 
(ix  17)  repeats  this  last  assertion,  and  says  that  on  this 
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account  the  mullet  {mugil)  is  a  subject  for  laughter.  He, 
as  well  as  Aristotle  (v.  4),  asserts  that  in  Phcenicia  the 
fishermen  use  each  sex  for  capturing  the  other;  having 
taken  the  male  ce^treus  they  entice  the  female  with  it,  and  so 
enclose  them  in  a  net ;  they  use  the  females  in  the  same 
way  for  capturing  the  males.  Aristotle  remarks  that  the 
frequent  obser\^atJon  of  these  circumstances  appears  to 
warrant  this  kind  of  intercourse  among  them.  The  grey 
mullet's  cleverness  in  avoiding  capture  by  the  net  is  alluded 
to  by  Oppian  (Halieut  iii.  qS-^ioS)  in  these  words:  "The 
cestreus  being  urged  forward  by  the  encircling  meshes  of 
the  net  is  not  ignorant  of  the  circumventing  trick,  for  he 
mounts  with  all  his  strength  to  the  top  of  the  water,  and 
strives  by  a  nimble  leap  to  raise  himself  aloft ;  nor  docs  he 
fail  in  hts  cunning  design,  for  oftentimes  he  has  easily  sur- 
mounted even  the  last  of  the  corked  lines  and  avoided  death  ; 
but  if  he  fails  in  his  first  attempt  and  falls  again  within  the 
net,  he  no  longer  contends  nor  starts  up,  being  grieved,  but, 
learning  experience  from  his  (first)  effort,  he  ceases  from 
impetuous  struggles," 

Ovid  credits  the  mullet  with  sufficient  sagacity  to  rid  itself 
of  the  hook  from  its  mouth  by  a  sharp  blow  of  its  tail : — 

**  At  MugO  Cauda  pendentem  everbcrat  cscam 
Excussamque  legit "  (HaJicut,  37), 

"  The  mullet  with  its  tail  beats  out  the  pendent  bait,  and  snatches 
it  up  when  thus  struck  off.'* 

The  ancient  Romans  kept  grey  mullet  in  their /Mcmit 
or  fishponds,  where  they  appear  to  have  done  wdL 
Columella,  after  naming  some  fish  which  were  considered 
not  suitable  for  artificially  constructed  ponds,  as  being 
delicate  and  impatient  of  confinement  (**  scrvitutis  tndtg- 
tissimum  genus  *'),  says,  "  I  have  often  seen  within  the 
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barriers  (of  the  pond)  shoals  of  the  inert  sea  mullet "  (De 
Re  Rustic  viii.  18)-  Martial  (x.  30)  relates  how  at  charming 
Formiae  (Mola  di  Gaeta)  the  angler  had  no  need  to  go  forth 
into  the  bay  for  his  fish ;  they  could  be  caught  from  the 
chamber  and  the  couch.  By  being  constantly  fed  the  fish 
became  tame  and  would  readily  take  a  bait  Mullet  would 
come  at  their  master's  call     Of  the  soft  roe  and  ova  of  the 

\p^  mullet  the  Italians  make  cakes  called  botargo ;  the 
milt  or  roc  was  pressed  and  salted,  and  smoke  or  sun 
dried ;  these  cakes,  exciting  thirst,  were  used  as  an 
incentive  to  drink.  Botargo  was  formerly  eaten  in  this 
country.  **  Sir  W.  Pen  came  out  in  his  shirt  on  to  his  leads, 
and  there  we  stayed  talking  and  singing  and  eating  botargo 
and  bread  and  butter,  till  twelve  at  nighty  it  being  moonshine; 
and  so  to  bed  very  nearly  fuddled."  (Pepys'  Diary,  June  4, 
166 r.)  The  Greek  word  /cccrrpei/?  was  so  named  from  its 
shape,  ^Arrpo,  a  weapon  with  a  broad  head ;  "  hence  one  of 
its  Latin  names  capi/o  (caput) ;  from  the  idea  that  its  stomach 
seldom  contained  food^  it  was  also  called  ptjoti^  "the 
faster."  Athenaeus  mentions  a  proverb,  '*The  cestreus  is 
fasting/'  applied  to  men  who  live  honest  lives  and  do  not 
injure  others,  because  the  cestreus  never  feeds  on  other  fish 
(Deipnosoph,  vii.  78).  Again,  **  For  the  most  part  he  walks 
about  without  his  supper ;  he  is  a  cestrinus  nSstis!'  Our 
word  mullet  is  from  the  Latin  mtdllus,  properly  the  "  red 
mullet"  The  origin  of  the  Latin  term  mugi/  Is  unknown. 
The  specific  name  of  cAe/on  is  the  name  of  a  certain  kind 
of  cestreus  mentioned  by  Aristotle, 

General  descriptiotL — Height  of  body,  4^5.  to  5  in  total 

^ength  ;  snout  obtuse  ;  upper  lip  thick,  tvvo  or  three  rows  of 
ipills  ;  mandibles  broad,  the  end  of  the  maxilla  behind  and 
below  the  angle  of  the  mouth ;  teeth  small,  a  single  row  in 
ach  jaw ;  dorsal  fin  with  four  strong  spines,  the  two  first 
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being  equal  in  length.  Pectoral  equal  the  length  of  the 
head  without  the  snout ;  ventral  inserted  between  the  origins 
of  the  pectoral  and  first  dorsal  fia  Tail  fin  forked ; 
scales  about  26  between  the  snout  and  the  base  of  the  first 
dorsal  fin  ;  colour^  head  and  upper  part  of  the  backgrcenish» 
sides  grey,  abdomen  silvery ;  six  or  seven  parallel  lines  along 
the  back  and  sides.  TA£  inferior  edges  of  ike  intrropertmla 
at  the  chin  mtet  and  leaue  a  very  narnno  spaa  Mnarv€r€d  am 
i/u  lower  jaw.  This,  perhaps,  is  the  most  striking  and 
readily  seen  mark  of  difference  between  this  species  and 
M.  capita^  where  the  above-named  edges  leave  a  wide  space 
and  meet  for  a  short  space  posteriorly.  The  grey  mullets^ 
Mugil  airtus,  M.  septentrianalis^  Giinther^  and  Donovan's 
AL  ceplulus,  arc  regarded  by  Day  as  varieties  merely  of 
M.  chelo. 


The  Thin-lipped  Grey  Mullet  {Mugil  capitd), 

Mugil. — Artcdi,  Gen.  Pise  p.  32  ;  Spec  p.  71, 

Mugil  capita, — Cuv,  and  Vatenc  xi,  p.  36,  pi  308  ; 
Jcnyns*  Manual,  p.  374 ;  Pamell,  F,  Firth  of  F,  p.  65  ; 
Yarrcll,  i,  p.  234  ;  Giinther,  CataL  iii.  p.  439,  and  Stud  of 
Fishes,  p.  501  ;  Day,  pt  iii.  p.  230,  pL  46, 

Grty  mullet, — Couch,  iii*  p.  6,  pi  122. 

Geographical  distribution, — Occurs  rarely  on  the  Scandi- 
navian coast,  and  only  occasionally  taken  in  the  Gentim 
Ocean  ;  more  common  along  the  west  and  south-west 
shor»  of  Great  Britain  ;  is  found  at  the  Cape  of  Good 
Hope ;  through  the  Mediterranean  to  the  freshwater  lakes 
of  Tunis ;  and  in  the  Nile  as  far  as  Cairo*  On  the  shores  of 
Ireland  it  i%  not  at  all  common  ;  Pamell  includes  it  in  his 
I  list  of  the  fiiihes  of  the  Firth  of  Forth  ;  it  is  not,  however, 
generally  abundant  anywhere  in   Scotland ;    it  is  better 
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known,  perhaps,  ofF  the  Devonshire  and   Cornish  coasts 
than  any\\  here  else  in  the  British  Isles. 

The  remarks  made  concerning  the  thick-lipped  grey 
mullet  are  generally  applicable  to  this  species,  the  thin- 
lipped  grey  mullet.  There  is  said  to  be  a  difference^ 
however,  in  the  time  of  spawning  ;  the  M.  cltelo  breeding  in 
May  and  June,  while  this  one  is  said  to  do  so  in  the  winter. 
This  matter,  however,  requires  further  consideratioa  The 
most  obvious  difference  between  the  two  species  has  been 
already  pointed  out  in  the  description  of  M.  chela.  The 
M,  octo-radiatus  of  Giinther,  Day  considers  merely  a  variety 
of  M.  capita. 


Order  IL— Anacanthini.    Spineless  Fishes. 

All  the  fin  rays  are  articulated  and  have  no  spinous  rays, 
I  with  the  exception  of  the  genus  Gadopsis  (Australia  and 
Tasmania) ;  ventral  fins,  when  present,  jugular  or  thoracic  ; 
air-bladder,  if  present,  without  a  pneumatic  duct. 

Group  L — Antuanthini  gadoideu  Both  sides  of  the 
head  symmetrical 

Group  IL — Afmcanthlni  pletironectaidei.  Sides  of  the 
head  unsymmetrical. 


Family  Gadidcs  (Cuvier), 

Body  more  or  less  elongated,  covered  with  smooth  small 
lies.  From  one  to  three  dorsal  fins  extending  along  the 
whole  length  of  the  back,  the  rays  of  the  last  dorsal  being 
well  dev^eloped ;  anal  fins  one  or  two ;  ventrals  jugular 
with  several  rays,  but  if  the  ventrals  consist  of  mere 
filaments,  as  in  Phycis  furcatiis,  the  dorsal  is  divided  into 
two.     Tail-fin  free  from  dorsal  and  anal,  but  if  united,  as  in 
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Sirmsia^  tbe  dorsal  has  a  viMJlr  antniui  partnL  GiD- 
opcmiig?  wide,  the  mcinlMaiMs  not  bdn^ 
to  the  tsrimnff  Pseodo-farancfaiae  nooe  or  mdnnaitaiy  and 
glandular;  air-bladder  and  p^rloric  appendages  present 
Arctic  and  temperate  r^jions  of  the  Xordiem  Hemi^ihere^ 
Gescs  Gadus. — ^Body  modeiatdy^  elor^ate,  with  small 
scales;  three  dorsal  and  two  anal  fins^ separate  firom  die 
caodal ;  ventnds  narrow,  with  six  or  more  r^rs.  Teeth  in 
a  band  on  die  jaws ;  piesent  on  vomer,  none  on  palatine 
bones  or  tongue;  a  barbel  present  or  absent  on  the  chin; 
branchiostegals  seven  ;  air-Uadder  present ;  caecal  appen- 
dages numeroas.  Seas  <^  die  Arctic  and  temperate  regions 
<^the  Northero  Hemiqdierc: 

The  Cod-fish  {Gadus  morrkudy 

Morhua  vel  Molva, — Gesner,  de  Aquatil,  p.  88. 

AseUus  major. — ^Willughby,  p.  165,  talx  L,  M,  i,  fig.  4. 

Gadus. — Artedi,  Spec  Pise  p.  35,  Na  6. 

Gadus  morrhua. — Lin.  Syst  L  p.  436 ;  Jenyns*  Manual, 
p.  440 ;  Cuv.  R^.  Anim.  IlL  Poiss.,  pL  106,  fig.  i  ;  Thomp- 
son, Nat  Hist  of  Ireland,  iv.  p.  178 ;  Giinther,  CataL  iv. 
p.  328  ,  Study  of  F.  p.  540  ;  Day,  pt  iv.,  p.  275,  pL  78. 

Morrhua  vulgaris. — Fleming,  p.  191  ;  Yarrell,  iL  p.  221 ; 
Pamell,  Fish,  of  Firth  of  Forth,  p.  173. 

Cod, — Couch,  iii.  p.  53,  pi.  135. 

Geographical  distribution. — The  cod-fish  is  found  on  the 
coasts  of  Northern  Europe  and  America,  Iceland,  and 
Greenland,  southwards  to  New  York.  The  general  limit 
of  latitude  is  from  about  67**  to  50°.  Those  found  south  of 
this  limit  are  as  a  rule  few  in  number,  and  those  found  north 
are  inferior  in  quality.  In  Greenland  the  cod  are  said  to 
be  small,  emaciated  and  voracious ;  but  on  the  north-west 
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3ast  of  Norway,  some  degrees  further  north,  cod-fishes  are 
sometimes  excessively  abundant,  and  in  season  well-fed 
fish  ;  there  can  be  no  doubt  that  this  is  owing  to  a  better 
supply  of  food,  and  that  this  again  results  from  the  pro- 
longation of  the  gulf-stream  between  Iceland  and  Norway, 
which  tempers  the  cold  water  and  renders  it  favourable  to 
the  development  and  growth  of  organic  life.  The  cast 
coast  of  Greenland,  on  the  contrary,  is  washed  by  a  cold 
Arctic  current,  and  is  therefore  not  suitable  to  the  pro- 
duction of  such  food  as  the  cod*fish  requires.  It  is  abun- 
dant in  the  North  Sea,  and  extends  along  the  coasts  of  the 
British  Isles  to  those  of  France,  and  here  it  appears  to 
have  reached  its  ultima  Thule  of  southern  habitat ;  it  is  not 
found  at  all  in  the  Mediterranean,  and  even  on  the  coasts 
of  Devonshire  and  Cornwall  it  does  not  appear  to  exist  in 
any  large  quantities,  and  the  flesh  is  decidedly  not  so  firm 
and  good  as  that  of  more  northern  fish.  It  is  abundant 
around  the  islands  to  the  north  and  west  of  Scotland,  and 
is  found  in  the  Moray  Firth  at  all  times  of  the  year,  but  is 
most  plentiful  in  March.  In  Yorkshire  it  is  abundant,  and 
it  is  generally  taken  on  the  cast  coast,  from  Lincolnshire 
and  Norfolk  to  the  mouth  of  the  Thames. 

General  habits. — Perhaps  one  of  the  most  voracious 
and  omnivorous  fishes  that  exist  To  Professor  G.  O, 
Sars  we  are  indebted  for  much  valuable  information 
relating  to  the  cod-fish  ;  he  has  studied  the  life  history  of 
this  fish  and  supplied  many  reports  to  the  Norway  Fishing 
Department  The  cod-fish  arrive  along  the  north-west 
coast  of  Norway  generally  in  the  winter,  often  in  large 
"schools;"  and  visiting  the  shores  somewhere  about  the 
same  time,  they  seem  to  come  in  numerous  parallel  lines, 
and  in  a  north-east  direction  from  the  deep  parts  of  the 
North  Atlantic  Ocean.     The   arrival  of  these  schools  is 
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generally  preceded  by  that  of  a  large  number  frf  other 
small  fishes  of  some  kind,  which  the  fishermen  caSX  by  the 
name  of  *•  the  anncrancing  fish.**  We  arc  not  informed  to 
what  spedes  or  family  these  annoimdng  fish  belong  ;  they 
come  about  Christmas  time,  and  soon  after  the  cod-fish 
make  their  appearance.  These  small  fish  arc  said  to 
diminish  gradually  in  numbers,  and  at  last  cod  alone  seem 
to  remain.  These  periodic  migrations  continue  up  to 
March — the  time,  however,  of  course  may  vary  according 
to  the  temperature  or  prevailing  winds ;  a  mild  south-west 
wind  bringing  the  armies  of  cod  early  to  the  shores.  What 
are  these  announcing  fish?  Capt  J.  W.  Collins,  in  his 
account  of  the  Norwegian  fisheries  (see  •  Bulletin  of  the 
United  States  Fish  Commission/  vol  i.  p.  9,  for  the 
year  i88i)»  speaking  of  the  immense  shoals  of  cod  which 
visit  the  Lofodcn  Islands  in  the  winter,  says,  "Toward  the 
latter  part  of  December  the  first  schools  appear  upon  the 
grounds  along  the  outer  side  of  the  Lofoden  groupv  and 
soon  the  *  coming  in  '  fish  are  taken  on  those  banks  lying 
inside  in  the  Wcst-fjord.  The  arrival  of  these  fisl%  which 
arc  the  forerunners  of  the  countless  millions  that  invariably 
follow,  is  hailed  with  great  delight  by  the  fishermen,  many 
of  whom  resort  hither  from  all  parts  of  the  country  to 
engage  in  these  fisheries."  These  "  forerunners "  appear 
to  be  distinct  from  the  small  "  announcing  **  fish  spoken  of 
above.  These  schools  consist  of  male  and  female  spawning 
fish,  at  which  time  they  are  said  to  be  very  restless  and 
disinclined  to  take  the  hook.  In  consequence  of  this  they 
arc  taken  with  nets  which  will  be  noticed  by-and-byc. 
After  spawning,  the  cod  leave  the  north  coast  of  Norway 
and  take  a  western  course  out  to  sea  again,  or  extend  in  a 
3»outherly  direction  towards  the  North  Sea,  doubtless 
^-oraptod  by  the  search  for  food. 
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Food  af,~Oi  a  varied  nature  \  and  though  perhaps 
having  a  preference  for  other  fish,  molluscs  and  Crustacea, 
a  hungry  cod  will  swallow  almost  any  substance  which  its 
capacious  maw  can  take.  Couch  makes  the  following 
remarks  on  this  subject :  "  The  cod  is  one  of  the  most 
voracious  of  fishes,  and  on  most  occasions  appears  to  feed 
indiscriminately ;  yet  there  is  proof  that  it  exercises 
decided  preference  for  particular  objects ;  so  that  it  is  not 
only  caught  with  some  baits  in  greater  abundance  than 
with  others,  but  there  are  animals  likely  to  be  found  in  its 
stomach,  while  there  are  others  which  it  is  vain  to  look  for 
which  still  are  of  common  occurrence  in  other  fishes  of  the 
same  family,  which  also  gather  their  food  from  the  ground. 
In  addition  to  several  sorts  of  bivalve  shells  and  one  or  two 
species  of  aphrodite,  stones  are  found  of  no  small  size,  that 
have  been  swallowed,  because  of  the  encrusting  lepralia  or 
corallines  that  covered  them  ;  and  when  the  latter  have 
been  digested,  the  stones  arc  probably  rejected  from  the 
stomach.  In  one  instance  six  picked  dog-fishes,  each  nine 
inches  in  length,  were  found  in  the  stomach  of  a  cod  ;  and 
the  following  list  of  crustacean  animals  (crab  and  lobster 
kind)  in  the  stomach  of  these  fishes,  which  were  taken  in 
the  west  portion  of  the  British  Channel,  will  show  the 
strong  preference  which  the  cod  manifests  for  that  sort  of 
food  ;  of  which  also,  we  may  add,  their  digestion  is  so 
powerful  and  speedy,  that  in  a  short  time  after  being 
swallowed,  the  hard  and  brittle  part  of  the  crust  of  the 
crabs  is  made  so  soft  by  the  action  of  the  gastric  juice, 
that  their  legs  may  be  twisted  round  the  finger" 

Crabs. — Stcnotynchus  phalanginm,  Achtrtis  Cranckii\ 
Inachtis,  dorsetfensis,  L  dorynchtis,  L  kptochints,  Hyas 
caarciatus^  Eurynome  aspera,  Xantho  tuherailata.  Cancer 
pagurus,  Portnnus  carrtigatus^  P.  arcuatus^  P.  martnoreus. 
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P,  pusillus,  P.  longipes,  CompUx  angulatuSt  Aukcyclus 
fieterodoH,  Coryster  Cassivelaunus^  Pagurus  Bemhardus. 

LONG-TAILED  CRUSTACEANS,  LOBSTER  KIND. — GaUithm 
squamifera,  G.  strigasa^  G  dispersa,  G.  Andrewsii^  Munida 
Rondektii,  Gebia  stellata,  G.  ddtura,  Nika  idulis,  7V1 
Couchii,  Squilla  Desmarestii,  Aipfuus  ruber,  Scyllarus  arctus. 

If  pressed  with  extreme  hunger,  the  cod  will  sometimes 
swallow  any  substance  small  enough  for  its  throat  In  one 
taken  in  Lynn  Deeps  in  1626,  it  is  said,  a  book  in  three 
treatises  was  found  and  brought  to  the  Vice-Chancellor  of 
Cambridge  ;  from  another  a  bunch  of  keys  has  been  taken ; 
from  another  a  partridge  ;  from  another  a  white  turnip^ 
Crustacean  food  appears  to  be  the  most  nourishing  food 
for  fishes  of  any  other  kinds ;  the  fish  which  feed  upon 
them  grow  to  a  large  size,  are  fat  and  have  firm  flesh. 

Sir  Wyville  Thomson  visited  the  Faroe  Islands  during 
the  cruise  of  the  Lightning  in  1868,  and  states  that  the 
banks  there  swarm  with  the  common  brittle-star  Ophiotkrix 
fragiiis,  with  the  Norway  lobster  Nephrcfs  Norvegmis^ 
large  spider  crabs,  several  species  of  the  genus  Galatlua,  and 
many  of  the  genus  Crangon.  "  So  ample  a  supply  of  their 
favourite  food,"  he  remarks,  "  readily  accounts  for  the 
abundance  and  excellence  of  the  cod  and  ling  on  the 
banks,"     (*  Depths  of  the  Sea,*  p.  60.) 

Spawning, — Usually  from  January  to  March  or  April ; 
depending  probably  partly  upon  the  temperature,  and 
partly  upon  the  quantity  of  food  the  fish  have  been  able 
to  meet  with  in  order  to  develop  their  ovaries^  It  was  ill 
the  codfish  that  G.  O.  Sars  first  showed  that  the  deposition 
of  the  eggs  took  place  near  the  surface  of  the  water,  and 
that  they  float  during  the  whole  period  of  development 
Cod  are  extremely  prolific,  and  various  calculations  as  to 
the  number  of  eggs  they  contain  have  been  made  from 
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time  to  time.  As  many  as  nine  millions  have  been  counted 
in  a  single  fish.  The  females  are  generally  found  at  the 
time  of  spawning  to  be  nearer  to  the  top  of  the  water  than 
the  males,  as  shown  by  those  caught  in  the  nets,  the  males 
being  taken  in  the  drag-nets,  the  females  in  floating^ncts. 
It  would  appear  that  in  the  cod  there  is  no  necessity  for 
close  proximity  of  the  two  sexes  at  spawning  time  ;  the 
ova  float  on  the  surface  of  the  water  on  account  of  their 
h'ght  specific  gravity  ;  the  heaviest  part  Is  that  on  which  the 
micropyle,  or  small  entrance  for  the  admission  of  the 
spermatozoa^  is  found ;  and  as  this  part  is  turned  towards 
the  bottom,  the  egg  is  able  to  receive  through  the  micropyle 
the  ascending  spermatozoa  of  the  male.  But  no  time  can 
intervene  between  the  deposition  of  the  eggs  and  their 
fertilization  by  the  ascending  milt,  because  they  would 
soon  imbibe  water  and  thus  be  rendered  incapable  of  re- 
ceiving the  fertilizing  particles.  The  development  of  the 
embr}-o  depends  much  upon  the  temperature  of  the  water ; 
the  hatching  in  Sars'  experiments  occurred  on  the  i8th 
day.  In  America  it  has  been  noticed  to  take  place 
between  the  13th  and  50th  days.  Both  the  eggs  and  the 
hatched  young  float  about  on  the  surface  of  the  water, 
being  at  the  mercy  of  the  winds  and  waves  ;  and  doubtless 
millions  are  eaten  by  such  surface-swimming  fishes  as 
happen  to  be  in  the  neighbourhood.  After  the  absorption 
of  the  umbih'cal  sac  the  little  cod-fish  must  require  food, 
and  this  must  of  course  be  of  a  very  diminutive  size ; 
various  kinds  of  entomostraca — perhaps  also  in  their  very 
young  stage  the  small  kinds  of  floating  algae,  which  some- 
times form  a  scum  on  the  water  extending  for  many  square 
miles — would  supply  the  young  cod-stomach  with  nu- 
tritious food.  By  the  end  of  summer  they  are  said  to  be 
about  one  inch  in  length,  at  times  taking  shelter  under  tlie 
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umbrella-like  disc  of  some  jelly-fish.  The  habit  of  small 
fishes  to  take  such  occasional  shelter  has  been  recorded  by 
several  observers ;  and  I  have  myself  been  witness  to  the 
same  curious  fact  What  the  object  is  I  know  not  Some 
writers  believe  that  the  fish  resort  to  the  medusa  for  the 
purpose  of  feeding  on  the  minute  creatures  which  it  has 
killed  or  rendered  inactive  by  means  of  its  numerous 
urticating  threads,  and  that  in  return  for  their  hospitable 
entertainment  the  young  cod-fish  devours  a  small  crus- 
tacean {Hyperia\  which  parasitically  infests  the  jelly-fish. 
Hence  this  amiable  friendship,  hence  tliis  "  umbrella  court- 
ship," But  further  observations  on  this  strange  connection 
between  young  fishes  and  jelly-fishes,  or  young  fishes  and 
sea  anemones — for  the  same  relationship  exists  here  too — 
appear  to  be  desirable.  As  the  young  cod  grows  it  assumes 
the  habits  of  the  parent  fish^  and  resorts  to  water  nearer  to 
the  ground,  frequents  places  where  there  is  abundant 
growth  of  algae,  and  where  animal  life  of  various  kinds  is 
at  hand  ready  to  supply  them  with  food.  In  such 
localities  they  will  remain  and  grow  fast  according  as 
food  is  abundant ;  but  it  is  not  till  the  codling  has  left 
the  shallow  waters  for  the  deep  sea  and  there  develops  into  a 
mature  fish,  that  it  can  be  held  in  any  repute  as  excellent 
food.  A  good-sized,  well-fed,  fijIl-bcUied  cod,  with  firm 
and  flaky  flesh,  is,  even  without  oyster  sauce,  very  good 
eating,  but  a  codling  of  from  one  to  three  pounds*  weight  is 
always  more  or  less  woolly,  soft  and  insipid.  The  young 
fish  are  of  different  shades  of  colour,  dark  green,  light 
green,  dark  grey»  light  grey,  yellow  or  red,  according  to  the 
colour  of  the  ground  and  seaweeds  where  they  are  found. 
This  is  to  be  exjKCtcd  ;  the  chromatophorcs  in  young 
fish  quickly  contract  or  expand,  thus  causing  change  in 
colour  as  one  or  other  of  the  different  coloured  pigment- 
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cells  alters.  Growth  depends  on  abundance  of  suitable 
food.  In  the  Southport  Aquarium  codlings  of  three- 
quarters  of  a  pound  in  weight  have  increased  in  about  sixteen 
months  to  six  or  seven  pounds.  Cod-fish  grow  to  a  large 
size.  Specimens  weighing  50,  60  and  even  78  lbs.  have 
been  recorded.  The  last-mentioned  weight  was  of  a  fish 
captured  at  Scarborough  in  1755,  and  is  mentioned  by 
Pennant ;  its  length  was  5  ft  8  in. 

Modes  of  capture. — On  our  own  coasts  cod-fish  are  usually 
caught  by  line  and  hook  baited  with  whelks,  or '  bucldes '  as 
the  Scotch  call  them,  limpets,  sand-launces,  mussels,  squid, 
&c  Whelks  are  most  extensively  used,  and  the  procuring 
of  this  mollusc  is  a  regular  trade,  small  vessels  being 
constantly  employed.  The  cod-smacks,  or  "long-liners" 
as  they  are  often  called,  are  now  generally  provided  with 
wells  in  the  hull  of  the  vessel,  the  sides  of  which  are  per- 
forated with  numerous  holes  so  as  to  admit  the  ingress  and 
egress  of  the  water.  Into  these  wells  the  cod  caught  on 
the  lines  are  placed,  and  there  they  will  live  for  many  days 
or  weeks  while  the  vessel  is  out  at  sea.  The  long-line 
fishing  is  extensively  used  in  the  North  Sea ;  at  Grimsby 
this  kind  of  sea  fishing  may  be  seen  to  perfection.  A 
'  liner '  takes  out  a  complete  set  of  these  long  lines  ;  about 
fifteen  dozen  perhaps,  forty  fathoms  deep  ;  each  line  sup- 
ports twenty-six  hooks,  which  are  fastened  on  smaller  and 
shorter  lines  called  "*snoods,"  the  snoods  are  tied  to  the 
main  line  about  8  or  9  feet  apart  so  as  to  prevent  their 
fouling  one  another.  These  fifteen  dozen  lines  united  form 
a  "string"  of  7200  fathoms  (180x40)  in  length,  nearly 
eight  ordinary  miles ;  and  having  4680  hooks  baited  with 
whelk,  which  seems  the  best  kind  of  bait  used  ;  it  is 
attractive  to  the  fish,  and  being  very  tough  is  not  easily 
washed  oflF  the  hook.     The  fishing  is  carried  on  during  the 
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daytime ;  the  line  is  paid  out,  the  smack  being  under  easy 
sail,  and  after  remaining  for  a  few  hours  the  hauling  in 
begins.  The  line  is  kept  steady  by  weights  at  every  40 
fathoms  or  so  ;  and  conical  shaped-buoys  with  a  light  pole 
and  small  flag  fastened  to  the  line  at  intervals  show  its 
position  in  the  water.  Cod  are  taken  in  the  trawl 
occasionally,  but  not  to  any  great  extent  Netting  codjhas 
long  been  used  in  Norway,  the  nets  employed  being 
termed  "gill-nets;"  the  method  is  said  to  have  been  in- 
troduced into  that  countr>'  about  the  year  1685  ;  it  is  now  ex- 
tensively used  at  the  principal  fishing  stations  along  the  coast, 
but  has  its  head-quarters  in  the  great  winter  cod-fishery 
carried  on  at  the  Lofoden  Islands.  The  cod,  as  already 
mentioned,  come  to  the  coasts  from  deeper  water  in  immense 
shoals,  full  of  spawn,  from  December  to  March*;  the  principal 
bank  being  twelve  miles  from  the  land  and  having  a  depth 
varying  from  40  to  80  fathoms,  Being  not  disposed  to  take 
the  hook  the  cod  are  caught  in  these  gill-nets.  No  systematic 
kind  of  netting  is  carried  on  off  our  own  shores.  Now  let 
us  took  at  what  is  being  done  in  Nor^'ay.  "  The  total 
catch  of  cod  at  the  Lofoden  islands  in  1878,  according  to 
the  report  of  the  superintendent,  was  24,660,000  in  number. 
Of  these,  upwards  of  14,000,000  fish  were  caught  with  nets, 
9,250,000  with  lines,  and  i  ,250,000  with  deep  bait  ♦ . . .  The 
superiority  of  the  nets  over  lines  and  trawls,  as  shown  by 
the  respective  earnings  of  the  fishermen,  has,  as  might  be 
expected,  led  to  an  additional  increase  in  that  branch  of  the 
fishery.  The  larger  amount  earned  by  the  net  fishermen  is 
due  to  the  better  quality  of  the  fish  taken  by  them  more 
than  to  the  increased  catch,  though  this  is  also  generally 
obtained.  It  has  been  found  that  the  largest  and  fattest 
cod  do  not  bite  at  the  hook,  but  must  be  sought  after  with 
*'l-nets^  and  it  therefore  follows  that  netted  fish  furnish  a 
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very  superior  article  of  merchandise In  conclu- 
sion it  might  be  stated  that  pollack  are  taken  in  gill-nets 
as  well  as  cod.  During  the  winter  season  large  schools 
of  these  fish  visit  the  coast  between  the  60th  and  62nd 
parallels  of  latitude,  and  in  the  summer  and  fall  are  found 
on  the  coasts  of  Nordland  and  Fiomarki  where  enormous 
quantities  of  them  are  taken  by  nets,  trawls  and  hand 
lines.  (*  Bulletin  of  the  U,  S.  Fish  Commission*  for  1881, 
p.  1 1.)  The  Americans  are  turning  their  especial  atten- 
tion to  this  gill-method  of  taking  cod,  which  has  been 
long  in  use  to  some  extent  in  the  Newfoundland  fisheries. 
Professor  Spencer  Baird,  Commissioner  of  the  U-  S. 
Fisheries,  has  taken  the  matter  up,  and  it  is  probable 
that  this  method  of  catching  cod  will  eventually  be  most 
successful. 

These  gill-nets  may  be  briefly  described  as  fixed  "drift- 
nets  ; "  that  is  to  say,  they  are  similar  to  drift-nets  in  general 
form,  consisting  of  a  wall  of  netting  with  meshes  of  various 
sizea  At  the  bottom  of  the  net  there  are  a  number  of 
weights  at  intert^als  to  keep  the  net  moored  on  the  ground, 
the  top  line  being  furnished  with  numerous  buoys  to  keep 
the  net  at  its  top  part  even  throughout  its  entire  length. 
At  one  bottom  end  of  the  net  or  at  both  ends  a  strong  cord 
is  fixed  with  a  large  buoy  at  the  opposite  end^  which  shows 
the  places  where  the  nets  are  set     (Plate  V.) 

These  gill-nets  may  be  set  at  the  bottom  of  the  water 
parallel  with  it,  or  they  may  be  set  in  a  diagonal  position, 
one  end  of  the  net  being  near  the  ground,  other  portions 
being  directed  upwards  and  suspended  in  mid-water ; 
or  they  can  be  so  arranged  that  the  whole  net  or  series  of 
nets  occupies  a  position  near  the  surface  of  the  water  ; 
this  is  readily  done  by  having  mooring  lines  of  different 
lengths  attached  to  the  bottom  of  the  net     The  fish  push 
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against  the  net  and  their  heacf^  are  caught  by  the  meshes, 
from  which  they  cannot  extricate  their  "gills,"  Hence 
the  name  of  the  net,  A  full  description  of  the  construction 
of  these  nets  and  their  mode  of  setting  may  be  seen  in  the 
'  Bulletin  of  the  U,  S,  Commission/  already  quoted.  The 
principal  English  cod-fishery  is  carried  on  in  the  North  Sea, 
especially  on  the  Dogger  Bank,  from  November  to  March 
or  Aprils  and  on  Cromer  KnolL  In  the  months  of  March, 
April  and  May,  long-lining  nearly  ends,  and  few  cod  are 
caught  in  the  North  Sea  during  that  period.  The  fish  are 
not  then  in  good  condition,  having  not  recovered  from 
spawning ;  in  July  long-lining  commences  again,  and  the 
Grimsby  market  may  at  that  time  be  seen  to  be  well 
supplied  with  cod  in  very  good  condition,  and  though 
fashion,  or  the  absence  of  the  concomitant  oyster,  prevents 
a  very  extensive  use  of  this  fish  in  a  fresh  condition,  their 
flesh  at  this  time  is  firm  and  excellent,  and  numbers  are 
sold  salted  or  dried  as  *' stock-fish/*  The  North  Sea 
trawlers  often  go  to  Iceland  and  the  Faroe  Islands  at  this 
time  and  secure  many  cod,  which  are  caught  principally  by 
hand^lincs.  The  hand-line,  which  may  be  from  40  to  50 
fathoms  long,  has  a  leaden  sinker  about  6  or  7  pounds  in 
weight,  with  a  stout  iron  wire,  **  the  sprawl  wire,*'  fixed  in 
it  near  the  top,  inserted  at  right  angles  near  the  top  of  the 
sinker,  and  then  curving  like  a  bow  downwards ;  to  each 
end  is  fixed  a  small  line  or  "snood"  with  a  large,  strong 
baited  hook,  whelks  being  generally  used  The  baits  are 
kept  a  few  inches  from  the  ground,  where  as  a  rule  cod  take 
their  food,  but  should  herring  shoals  appear  the  cod  come 
near  the  surface.  The  fish  bite  best  after  sunset^  when  all 
hands  are  fully  employed  The  long- liners  usually  have  fiv*c 
men  to  manage  the  boat  and  the  fishing,  but  in  the  larger 
«.  which  arc  about  the  siie  of  trawl  vessels,  ntpe  or 
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even  eleven  men  may  be  employed.  The  "  welled  smacks  " 
cost  more  money^ — ^perhaps  ^^250  or  ;£^30O  more—than  the 
dry-bottomed  vessels  of  the  same  size»  and  their  working 
expenses  are  greater.  After  the  wells  of  the  smacks 
are  filled  the  vessels  return  home.  The  line  fish  are 
transferred  into  wooden  chests  about  7  feet  long,  4  feet 
wide  and  2  feet  deep,  which  allow  of  the  access  of  water  ;  a 
number  of  these  floating  cod  preserves  may  be  seen  in  the  - 
docks  at  Grimsby ;  here  they  will  live  without  losing 
condition  for  a  fortnight,  and  when  wanted  they  are  taken 
out  and  killed,  ready  for  the  market  or  railway  trucks,  which 
are  brought  close  to  the  docks. 

Quality  of  JksL — A  cod  in  good  condition  is  flaky;  firm 
Eld  well  flavoured  Fashion  has  set  its  seal  to  the  belief 
that  it  is  not  very  good  eating  till  October,  and  that  Christ- 
mas fish  arc  the  primest.  Of  course  much  depends  on  the 
localities  where  they  are  caught,  and  the  food  they  are  able 
to  get,  but  I  can  bear  testimony  that  the  cod  in  July  and 
August  are  quite  as  firm  and  good  as  they  are  later  on  in 
the  year,  and  the  Grimsby  fishermen  and  salesmen  are  of 
the  same  opinion.  It  is  likely  that  they  would  be  in  good 
condition  at  this  time  of  the  year;  they  have  recovered 
from  spawning,  they  are  very  hungry,  and  they  meet  with 
swarms  of  various  kinds  of  food  which  the  sea  has  pro- 
duced during  the  spring  and  summer  months  \n  endless 
profusion,  in  the  form  of  young  fish  of  many  kinds,  Crus- 
tacea and  molluscs.  When  abundant  food  exists  for  them 
in  deep  water  away  from  the  shores,  the  cod-fish  can  revel 
in  such  food  without  the  necessary  expenditure  of  force 
and  waste  of  muscle  entailed  by  long  migrations  from  one 
place  to  another.  When  such  mid-ocean  food  diminishes 
as  the  winter  approaches,  the  cod,  like  other  fish,  are  forced 
to  move  from  place  to  place,  and  they  advance  nearer  to 
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the  coasts  in  pursuit  of  such  fish  as  tend  thitherwards — 
these  latter  being  themselves  directed  towards  the  same 
parts  by  the  same  search  after  food — ^partly  because  the 
neighbourhood  of  the  coast  affords  more  abundant  food 
later  in  the  year  by  reason  of  the  seaweeds  which  afford 
shelter,  and  partly  by  reason  of  the  food  which  large  rivers 
near  the  sea-coast  supply. 

There  is  no  need  to  say  anything  on  the  modes  of  cooking 
cod-fish  ;  let  a  round,  full  fish  be  selected,  let  the  pressure 
of  the  finger  try  the  elasticity  of  the  flesh.  Always  rub  a 
little  salt  over  the  fish  inside  and  outside ;  it  is  desirable 
to  crimp  it ;  let  the  fish  be  hung  up  for  about  a  day  in  a 
cool,  airy  place  to  drain  off  any  superabundant  moisture, 
and  you  will  find  that  you  have  been  only  throwing  away 
your  money  if  you  have  been  in  the  habit  of  paying  your 
fbhmonger  4/il  or  8^  a  lb.  more  for  his  "crimped  cod," 
whose  opercula  with  their  artistic  scores  and  pictorial 
tattoos  have  hitherto  beguiled  your  admiring  eyes  I 

Commercial  value. — The  cod-fish  is  one  of  the  most  im- 
portant fish  in  a  commercial  point  of  view  that  the  seas  of 
Great  Britain  and  Ireland  possess.  It  is  not  possible  to 
form  anything  like  a  true  conception  of  the  quantities  of 
cod  captured  during  the  course  of  the  year,  because 
statistics  are  only  partially  brought  under  the  cognizance  of 
the  Fishery  Officers,  and  because  ling  and  hake  are]  some- 
times included  with  cod  in  the  published  abstracts.  There 
is  no  return  made  for  all  the  cod  captured  off  the  English 
coasts.  The  Scotch  Reports  include  ling  and  hake ;  the 
Irish  Report  for  1881  gives  the  total  quantity  of  cod  ex- 
ported to  England  from  Ireland  at  54,365  boxes  of  2  cwt 
each,  the  total  value  of  which  is  estimated  at  £6s,ooo, 
against  the  total  of  57,101  boxes  during  the  previous  year 
of  1880.     The  value  of  the  dry  cod-fish  of  Newfoundland 
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is  stated  to  be  on  an  average  ^^"400,000  per  annum^  while  the 
total  price  of  the  exported  productions  in  fish  oil  and  skins 
IS  upwards  of  £'^00,000,  The  productiveness  of  the 
Norway  fisheries  for  cod  is  immense.  The  total  yield  of 
the  season  in  Norw^ay,  ending  May,  1S81,  has  been  esti- 
mated as  amounting  to  nearly  26,ooo»ooo  cod-fish,  of  which 
more  than  21,000,000  have  been  salted.  The  cod  may  not 
be  so  abundant  around  our  shores  as  around  the  Norway 
coast,  but  if  gill-netting  were  resorted  to,  there  would  be  a 
great  increase  of  the  fish  caught  in  our  seas  and  very  little 
danger  of  their  diminishing  in  any  appreciable  quantity  by 
almost  any  kind  of  human  agency  that  may  be  adopted  for 
their  capture,  so  prolific  are  the  fish,  and  so  limited  the 
areas  over  which  fishing  can  be  carried  on  compared  with 
the  areas  in  which  they  exist, 

Diseases  of. — ►"  The  members  of  the  cod  family  appear  to 
be  very  susceptible  to  disease  of  the  vertebral  column, 
which  may  become  shortened,  and  has  been  compared  by 
Dr.  Dyce  to  a  form  of  rickets,  occasioning  angular  or 
lateral  curvature"  (Day's  *  Fishes  of  Great  Britain  and 
Ireland/  pt  iv.  p.  274).  They  are  said  also  to  be  often 
troubled  with  blindness.  In  the  wide  domain  of  the  sea 
such  instances  of  spine  curvature  or  blindness  are  probably 
of  small  account  That  curious  parasitic  crustacean,  Lernea 
branchiaiis,  may  be  often  seen  attached  to  the  cod^s  gills  ; 
but  it  does  not  appear  to  be  productive  of  much  harm. 
Another  parasitic  crustacean  of  the  order  hopoda,  and 
family  j^gida,  the  ^ga  tridefis,  is  occasionally  much  more 
troublesome.  All  the  members  of  this  family  are  parasitic, 
and  many  of  them  upon  fish  ;  they  live  in  the  body  of  their 
host,  and  feed  on  the  viscera  and  flesh.  Multitudes  of 
^ga  tridens  are  sometimes  found  in  the  body  of  the  cod- 
fish, and  though  the  fish  looks  plump  outside,  when  opened 
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it  is  found  to  be  full  of  these  Crustacea,  which  are  in  popular 
language  called  '*  bees." 

The  borer,  myxine  or  glutinous  hag  {Myxine  glutitwsa) 
is  in  the  Northern  Seas  of  Europe  a  troublesome  pest. 
This  creature,  worrolike  in  appearance,  is  a  fish,  allied  to 
the  lampreys  {Petromyzon),  The  Myxinida  have  a  similar 
distribution  with  the  GadidcB^  and  are  frequently  found  in 
the  abdominal  cavity  of  cod-fish  and  other  fishes.  They 
penetrate  into  their  flesh,  which  they  devour^  and  in  some 
parts  of  Norway  and  Sweden  they  seriously  damage  the 
fisheries.  **  The  myxine  descends  to  great  depths,  and  is 
generally  met  with  in  the  Norwegian  Fjords  at  JO  fathoms^ 
sometimes  in  great  abundance "  (Giinthcr,  *  Study  of 
Fishes,'  p.  695).  Cod-fish  on  the  British  shores  arc  not» 
however,  much  troubled  with  this  formidable  robber  of  the 
cod-liners  ;  it  grows  to  the  length  of  fifteen  inches  or  more. 
Pennant  relates  that  the  Scarborough  fishermen  often  take 
it  in  the  robbed  fish  on  drawing  up  their  lines.  Cod-fish  which 
have  been  left  on  the  long  lines  or  **  bultcrs  **  for  some  hour% 
and  have  become  dead,  are  the  fish  in  which  the  myxine  is 
generally  found.  It  is  supposed  that  this  creature  infests 
only  dead  species,  and  that  it  docs  not  attack  living  fish. 
If  this  be  the  case  the  myxine  is  a  less  injurious  enemy 
to  other  fishes  than  the  sea-lamprey,  which  rasps  the  flesh 
of  living  fishea 

Parasitic  cntozoa  cause  more  trouble  to  their  piscine 
hosts  than  the  epizoa,  and  often  occasion  considerable 
commercial  loss.  Diesing  (*  Systema  Helminthum,'  ii.  p.  594) 
enumerates  more  than  a  dozen  of  these  vermiform  parasites, 
of  which  the  genus  Agamotuma^  perhaps,  is  one  of  the  most 
common  and  most  injurious.  Cod-fish  **out  of  season/* 
'n  bad  condition,  with  soft  flesh,  lean  lanky  bodies, 
requently  spoilt  as  food  by  these  worms,  which. 
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as  in  the  case  of  the  mackerel  and  haddock  and  other  fishes, 
sometimes  bore  their  way  into  the  muscles  of  the  flesh.  A 
careful  inspection  of  the  boiled  cod  on  your  plate  now  and 
then  reveals  the  presence  of  this  very  objectionable  little 
beast 

In  confittemenL — Cod  are  very  easily  domesticated, 
become  quite  tame,  and  will  come  to  the  surface  of 
the  water  in  an  aquarium  and  take  food  from  the  hand ; 
will  allow  themselves  to  be  stroked  on  the  head  and  back, 
and  seem  to  be  quite  pleased  with  the  operation.  It  is 
said  that  they  arc  liable  to  become  blind  if  kept  some  time 
in  an  aquarium  or  excavated  rock  pool  where  perhaps 
there  is  too  much  light  The  late  Mr,  Frank  Buckland 
has  given  an  account  of  a  tame  cod  which  he  saw  at  Port 
Logan  (in  September,  1869)^  near  Stranraer,  Wigtonshire, 
Near  the  bottom  of  a  garden  at  Port  Logan  House,  the 
residence  of  General  McDowall,  the  sea  had  hollowed  out 
of  the  solid  rock  a  kind  of  amphitheatre  about  100  feet  in 
diameter  ;  the  tide  ebbs  and  flows  through  a  chasm  in  the 
rock  about  six  feet  in  width, so  that  the  water  was  always  pure. 
In  this  reser\'Oir  a  number  of  cod-fish  were  kept.  "  From 
almost  every  side  of  the  pond,  and  from  its  deepest  bottom 

ime  darting  towards  us  great  open-mouthed  cod- fish. 
They  seemed  to  know  personally  Mrs.  Towdie,  the  woman 
who  is  appointed  as  curator  of  the  pond.  She  threw  a 
i  Oiussel  without  its  shell  into  the  middle  of  the  pond  and  in  a 
.moment  the  surface  seemed  boiling  with  struggling  fisli.  .  .  .  , 
I  feel  convinced/*  writes  Mr,  Buckland^  *'that  fish — ^at  least 
Gen.  McDowall's  cod-fish — have  an  intelligence  for  which 
we  never  give  them  credit  A  cod's  head  and  shoulders 
boiled,  and  put  on  the  table  with  its  forlorn  and  woe-begone 
features,  is  a  very  different  thing  from  the  head  of  a 
hungry  cod  in  perfect  health  looking  for  his  dinner.     The 
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eye  has  great  powerof  motion,  great  quickness,  and  I  should 
say  an  almost  telescopic  vision — of  course  in  water  .  .  .  , 
Having  plenty  of  mussels  and  keeping  very  quiet,  I  made 
friends  with  these  dear  cod-fish.  They  all  came  quite  up 
to  the  edge,  just  like  chickens,  to  be  fed*'  (*  Familiar 
History  of  British  Fishes/  pp,  127,  128).  Mr.  Buckland  put 
a  small  viper  which  he  had  in  his  pocket  into  the  water, 
but  the  fish  all  swam  away  from  it  But  "at  last  a  big 
fellow  came  up  from  the  bottom  like  a  rocket  and 
swallowed  at  a  gulp  about  half  of  the  viper,  I  pulled  at 
the  viper*s  tail  and  the  cod  pulled  at  his  head  ;  he  was  a 
tough  viper  or  he  would  have  come  in  two.  At  last  the 
cod  let  go,  as  though  he  had  found  out  that  this  was  not  his 
proper  food." 

The  late  Sir  Wyville  Thomson  speaks  of  the  tamcness  of 
cod-fishj  as  witnessed  by  him  in  specimens  kept  in  a  large 
square  tank  in  the  middle  of  a  vessel  at  Faroe.  "It  is 
curious  to  sec  the  great  creatures  moving  gracefully  about  in 
the  tank  like  gold  fish  in  a  glass  globe.  They  are,  no  doubt^ 
quite  *  unaccustomed  to  man,*  and  consequently  they  are 
tame  ;  and  with  their  long,  smooth,  mottled  faces,  their  huge 
mouths  and  lidless,  unspeculativc  c^'cs,  they  are  about  as  un- 
familiar objects  as  one  can  see.  They  seem  rather  to  like 
being  scratched,  as  they  are  greatly  infested  by  c€Uigi  and  all 
kinds  of  suctorial  copepods.  One  of  them  will  take  a  crab 
or  a  large  fusus  or  buccinum  quietly  out  of  one*s  hand  and 
with  a  slight  movement  transfer  it  down  into  its  stomach, 
where  it  is  very  soon  attacked  and  disintegrated  by  the 
powerful  gastric  secretions.  In  one  welled  smack  I  visited 
on  one  occasion,  one  of  the  fish  had  met  with  some  slight 
injury  which  spoiled  its  market,  and  it  made  several  trips 
in  the  well  between  London  and  Fiiroc  and  became  quite  a 
pet    The  sailors  said  it  knew  thcoi     It  was  mixed  up 


^ita 


FISHES  OF  GREA  T  BRITAIN  AND  IRELAND.     185 


with  numbers  of  others  in  the  tank  when  I  was  on  board, 
and  certainly  it  was  ahvays  the  first  to  come  to  the  top  for 
the  chance  of  a  crab  or  a  bit  of  biscuit,  and  it  nibbed 
its  'head  and  shoulders'  against  my  hand  quite  lovingly" 
(*  Depths  of  the  Sea/  pp,  59,  60), 

Members  of  the  cod-fish  family  occasionally  enter  fresh 
waters  and  live  in  them.  It  is  wxU  known  that  certain 
marine  fishes  are  found  in  the  northern  part  of  the  Baltic, 
where  the  water  is  very  slightly  saline ;  but  from  the 
southern  portion  of  the  Baltic,  where  the  water  is  quite 
salt,  these  fishes  are  absent  Being  marine  fishes,  it  seems 
strange  that  as  they  wander  from  place  to  place  they  do 
not  take  a  southerly  direction  towards  the  salt  water,  but 
seek  a  passage  towards  the  north.  Had  those  fishes  found 
their  way  from  the  Arctic  Ocean  through  the  Sound,  vii  the 
Skagerrack  and  Cattegat,  one  would  suppose  that  the 
movements  would  rather  be  in  a  southerly  direction  than  in 
a  northerly  one,  but  this  is  not  the  case.  The  fish  in  the 
northern  part  of  the  Baltic  are  smaller  and  thinner  than 
the  same  fish  in  the  Arctic  Ocean.  The  probable  solution 
of  the  question  is  that  Uiese  north  Baltic  fish  are  the 
descendants  of  the  fauna  of  the  Glacial  Ocean ;  that 
Finland  and  the  middle  of  Sweden  were  during  the  glacial 
period  submerged,  and  that  the  southern  parts  of  the  Baltic, 
now  open  water,  were  closed  land  ;  that  the  fish  of  the 
N.  Baltic  entered  that  portion  from  the  Arctic  Ocean  by 
route  of  the  then  submerged  parts  of  Finland  and 
Sweden  ;  that  when  later  physical  changes  took  place  and 
that  part  of  the  Scandinavian  continent  became  elevated, 
the  N.  Baltic  fishes  were  cut  off  from  entering  the  Arctic 
Ocean  by  a  north  route,  and  that  the  inherited  instinct  of 
'moving  northwards  stili  remains,  and  to  this  day  infiuences 
the  descendants    of   the    glacial    fauna    in    this  respect 
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However,  these  fishes,  which  are  chiefly  inhabitants  of  salt 
water,  have  for  ages  continued  to  exist  in  water  which  has 
gradually  changed  from  salt  to  fresh.  What  kind  of  fishes 
may  be  transferred  from  salt  water  to  fresh,  with  advantage 
or  without  any  injury  to  them,  to  what  extent  such  fishes 
will  multiply,  grow  and  become  good  food  readily  obtain- 
able, in  artificial  freshwater  lakes,  or  lakes  into  which  the 
salt  water  can  flow,  is  a  question  well  worthy  of  con- 
sideration and  continued  experiment  From  an  interesting 
communication  from  Lord  Ducie  to  Mn  Day  (Sept  i88i), 
it  seems  that  cod-fish  and  other  marine  Gad  ids  (Jo 
voluntarily  enter  and  reside  in  fresh  waters.  In  a  lake  in 
the  Norwegian  Fjords,  Lord  Ducie  caught  with  an  artificial 
minnow  a  cod  of  i  lb.  in  weight,  next  a  coaUfish  of  2  lb,,  then 
a  pollack  of  3  lb.,  and  all  these  at  the  inland  extremity  of 
the  lake,  the  pollack  being  actually  in  the  snow-water 
stream.  There  was  no  sign  whatever  of  a  fresh-water 
fish.  In  short,  the  sea  fish  had  complete  possession  of 
this  lake,  which  was  entirely  fresh.  Cod-fish  have  been 
kept  for  some  time  in  salt-water  ponds  communicating 
with  the  sea,  and  are  said  to  have  improved  in  quality 
of  flesh. 

Names, — The  derivation  and  meaning  of  the  word  cod 
are  unknown.  In  Athenreus  the  Greek  word  ydho'i,  which 
is  the  same  fish  as  the  ow?,  occurs,  and  this  may  be  the 
hake;  but  the  connection  of  our  word  cod  with  'ydio^ 
is  very  doubtfnl  indeed.  The  Middle  English  wddU  or 
cad  means  a  **  bag,"  or  "  bolster ; "  but  the  resemblance  of 
this  fish  to  a  "  bag"  of  any  shape  is  very  fanciful.  In  the 
Moray  Firth  the  name  o{  pauUach  is  used,  and  dufuan  if 
the  fish  be  half  grown*  Pmdlack  or  pollack^  fo/Iaci,  is 
doubtless^  of  Celtic  origin  ;  but  the  connection  of  the  cod- 
fish^ whitingi  or  any  of  the  Gadidse  with  the  Gaelic  p^H,  a 
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"  pool,"  pallagi^  "  a  little  pooV*  is  by  no  means  clear.  The 
cod  is  sometimes  called  a  k€eliftg,  kieg  or  chelynge  ;  the  two 
last  words  are  archaic,  they  seem  to  be  varieties  of  the 
same  root,  whatever  that  may  be.  Codlings  and  skinners 
are  terms  for  young  fish  when  about  the  size  of  a  whiting  ; 
and  when  larger,  tumbling  or  (amlin-ccd,  Haberdin^  is  an 
old  word  for  salted  cod.  Stockfish  is  used  by  Shakspere  ; 
cod-fish  dried  but  not  salted  are  still  called  stockfish, 
Gesner  says  that  "  stockfish  is  so  called  from  the  stock  of 
wood  (*  a  trunco ' )  upon  which  this  fish  is  placed  in  order 
to  be  pounded."  Stockfish  was  considered  poor  and  un- 
savoury food,  but  could  be  improved  by  good  cooking. 
Cogan  says,  **  Concerning  which  fish  I  will  say  no  more 
than  Erasmus  hath  written  in  his  colhquio.  There  is  a 
kind  of  fish  which  is  called  in  English  stockfish :  it 
nourisheth  no  more  than  a  stock.  Yet  I  have  eaten 
of  a  pie  made  only  witli  stockcfishe,  whiche  hath  bene  verie 
good,  but  the  goodnesse  was  not  so  much  in  the  fishe  as  in 
the  cookerie,  which  may  make  that  savoury  which  of  it 
selfe  is  unsavoury.  ,  .  .  It  is  sayd  a  good  cooke  can  make 
you  good  meate  of  a  whetstone.  .  .  .  Therefore  a  good 
cooke  is  a  good  jewel,  and  to  be  much  made  of."  Muffctt 
writes :  **  Stockfish  whilst  it  is  unbeaten  is  called  buckhorne, 
because  it  is  so  tough ;  when  it  is  beaten  upon  the  stock, 
it  is  termed  stockfish."  A.  Borde,  in  his  *  Introduction  to 
Knowledge,*   under  Islond  (Iceland)  says  : 

**  And  1  was  borne  in  Islond,  as  brute  as  a  bccst ; 
Whan  I  ete  candcls  ends  I  am  at  a  feest ; 
Talow  and  raw  stokcfish  1  do  love  to  ete, 
In  my  countrye  it  is  right  good  meate,'^ 

**  In  stede  of  bread  they  do  eate  stocfyshe,  and  they  will 
eate  rawc  fysche  and  fleshe  ;  they  be  beastly  creatures 
unmannered  and  untaught"    (*  Early  English  Meals  and 


i88     THE  NA  TURAL  HISTORY  OF  COMMERCIAL  SEA 


Manners,*  p,  98),  Shakspcre  always  speaks  of  stockfish 
opprobriously. 

In  Gerniany  the  cod-fish  is  called  **  Kabeljau  '* 
when  fresh  and  old  ;  "  Dorsch  "  when  young  and  fresh ; 
**Stockfisch"  when  dried;  **  Labberdan "  when  salted. 
What  may  be  the  meaning  of  the  specific  names  morrhua^ 
morhua^  and  moha,  it  is  difficult  to  determine ;  Gesner 
conjectures  merhuel ;  morkuel^  "sea-owl/*  and  moiua  or 
molva  from  vwUitks^  "  softness,"  from  the  smooth  skin  (?). 

Mr.  Satchel  1  gives  the  following  provincial  names  of  the 
cod :  auld  gibbie,  beardie,  chelynge,  green-fish,  greenling, 
haberdine,  kabbelow,  keelin^  keeling  or  keh'ng,  kiph'ng, 
knowl-cod»  melwell,  red  cod,  red  wair  cod»  rock  cod,  skinner, 
slink,  sprag. 

General  description. —  Body  more  or  less  elongated, 
smooth,  thickest  anteriorly,  belly  tumid  and  soft ;  mouth  very 
wide  with  a  deep  cleft ;  barbel  rather  long ;  snout  more 
than  twice  as  long  as  the  eye,  obtuse,  upper  jaw  the 
longest ;  height  of  the  body  less  than  the  length  of  the 
head,  which  is  two-scventlis  of  the  total,  without  caudal  ; 
vent  vertical  below  the  anterior  rays  of  the  second  dorsal  ; 
the  two  anal  fins  separated  by  an  interval  ;  lateral  line 
white,  passing  back-w^ards  from  the  upper  edge  of  the 
orbit,  curving  downwards  from  near  the  end  of  the  pectoral 
fin,  and  running  straight  to  the  tail  ;  colour,  greenish, 
grayish  or  brownish-olive,  sometimes  with  numerous 
yellow  or  brown  spots  on  the  back  and  the  sides.  Varieties 
in  colour  occur.  The  Gadus  callarias,  Ltn,»  "  Dorse," 
appears  to  be  a  young  state  of  the  European  coA 
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The  Haddock  (Gadus  mglefinusy 

jEgkfinus  and  jEgrefinus. — Bellon,  pp.  126,  127, 

Tertia  asellorum  species. — Gesner,  pp.  26,  100. 

C?//^^.— Willughby,  p.  170,  tab.  L,  M,  I,  No.  2. 

Ga^z/j,— Artedij  Syn.  p,  64  ;  Spec  p.  36  ;  Gen.  pp,  20,  21. 

Gadus  (Bgkfinus. — Lin.  Syst.  Nat  i.  p.  435  ;  Lac<5p.  ii, 
P*  397  J  J^ny^s'  Man.  p.  441  ;  Thompson,  Nat  H,  Irel  iv, 
p.  179  ;  Giinther,  Catal  iv.  p.  332  ;  Day,  pt,  iv.  p.  283, 
pL  79. 

Morrhua  cegkfinus, — Flem.  Brit  Anim,  p.  191  ;  Yarrell,  ii, 
p.  233  ;  Parnell,  Fish.  F.  of  Forth,  p.  177. 

Haddock. — Couch,  iii,  p,  62^  pL  136. 

Geographiccd  disin'dution.— Having  a  range  similar  to  the 
cod,  inhabiting  the  North  Sea,  the  British  coasts,  and  the 
A  men  can  shores  of  the  North  Atlantic,  extending  from 
Newfoundland  to  Cape  Hatteras,  50"  to  35°;  common  off 
the  shores  of  Northern  Europe,  and  very  abundant  in  the 
North  Sea  ;  not  so  numerous  as  the  cod  in  Orkney  and 
Shetland  ;  extensively  taken  in  Banffshire,  Aberdeen  ; 
more  common  on  the  east  coast  of  Scotland  and  England 
than  along  the  western ;  abundant  in  Yorkshire  and  Norfolk, 
and  along  most  of  the  south  coast  of  England,  but  not 
very  plentiful  on  the  S.  W.  as  in  Devonshire  and  Cornwall 
Generally  common  in  Ireland  ;  Dublin  Bay  haddock  are 
famous,  and  so  are  those  of  Belfast,  where  they  are 
generally  more  highly  esteemed  than  the  cod. 

Genera/  Itabits. — A  very  decided  school  fish,  sometimes 
associating  in  enormous  quantities  ;  they  are  perhaps  as 
voracious  as  the  cod,  but  do  not  appear  to  mix  with  them. 
Haddock  generally  feed  near  the  ground.  They  have  been 
known  to  forsake  old  localities  long  frequented  by  them 
quite  suddenly,   and   without   any   apparent   reason.      In 
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Dublin  Bay  and  the  neighbouring  coasts  the  haddock 
in  1857  unexpectedly  disappeared,  and  both  trawlers  and 
liners  had  their  profits  considerably  diminished,  and  this 
was  not  the  only  occasion  on  which  these  fish  became 
scarce.  A  similar  sudden  forsaking  of  long-frequented 
places  has  been  frequently  noticed  off  various  parts  of  our 
coasts.  After  having  been  absent  for  a  long  or  short 
period  indefinitely  limited,  haddock  revisit  the  same 
localities  again.  Of  course  the  line  fishermen  laid  the 
blame  upon  the  trawlers  and  attributed  to  them  the  loss  of 
the  fish.  The  probable  explanation  of  their  forsaking  long- 
frcquented  spots  is  to  be  found  in  their  desire  to  obtain 
more  food  elsewhere.  They  are  voracious  feeders,  but  are 
not  so  omnivorous  as  cod-fish.  From  a  great  number  of 
stomachs  I  have  examined  of  fish  caught  in  the  North 
Sea,  one  especial  favourite  food  seems  to  be  sand-stars  and 
brittle-stars  {Ophiurid(B) ;  and  where  from  some  cause  or 
another  this  or  other  prized  food  is  diminished,  the 
haddocks  will  migrate  in  search  of  it. 

Food  of. — As  just  stated  the  Ophmrmzxo^  a  very  favourite 
food  ;  Crustacea  are  eagerly  devoured,  molluscs  and  small 
fishes,  I  found  those  I  examined  from  the  North  Sea  last 
July  to  be  crammed  full  of  Ophiuridxt^  chiefly  of  the 
commonest  species  of  brittle-stars,  the  Ophiocoma  rosula  ; 
sand-stars  {Ophiura  texturata)  were  also  frequent  The 
whole  stomach  and  intestinal  tract  were  literally  crammed 
with  these  creatures  ;  and  one  wondered  how  the  fish 
could  draw  suflRcicnt  nourishment  from  creatures  so  fragile 
and  flcshlesa,  Thompson's  evidence  is  entirely  in  accord 
with  my  own.  He  says:  "  Many  examples  purchased  by 
Dr.  J.  L.  Drummond  and  by  myself  in  Ilclfast  market 
during  one  season  contained  only  the  remains  of  Ophiurm 
JKSA  were  almost  invariably  filled  with  the  most  spinous 
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species  of  this  genus,  Opk  rosula.  In  his  valuable  papers 
on  the  Irish  entozoa,  published  in  the  '  Mag.  Nat  Hist/  Dr, 
Drummond  attributed  the  absence  of  intestinal  worms  in 
the  haddocks  which  he  had  examined  to  the  circumstance 
of  the  stomach  and  intestines  of  the  fish  containing  the 
spines  of  Opli.  rosula.  Almost  every  haddock  that  I  have 
opened  had  the  stomach  and  intestines  filled  with  the 
remains  of  Ophiurm''  (Nat  H,  Irel  iv.  p.  180).  A  footnote 
by  the  Editor  states  that  Thompson's  MS,  contains  full 
notes  of  the  various  kinds  of  food  which  this  naturalist 
had  found  in  119  haddocks  examined  during  a  period  of 
sixteen  years.  In  102  of  these  fishes  were  fragments  of 
Oph,  rosula^  which  in  many  instances  filled  the  stomach. 
Other  species  of  the  Ophiuridm,  small  Crustacea,  shells,  a 
few  sea-mice  {Aprodita  aculeatd),  Nereida*,  sea-urchins,  one 
actinia,  two  small  fishes  and  a  young  herring  constituted 
the  remainder  of  the  food.  No  doubt  haddock,  like  other 
fish,  can  to  a  certain  extent  adapt  themselves  to  eat  various 
kinds  of  food  in  the  absence  of  those  particular  kinds  of 
which  they  appear  to  be  more  particularly  fond.  Again,  the 
quantity  of  some  particular  food  in  the  stomach  does  not 
of  necessity  imply  a  partiality  for  that  kind  on  the  part  of 
the  fish,  because  it  may  so  happen  that  the  food  found  in 
the  stomach  is  that  kind  which  principally  occurs  in  the 
places  frequented  by  the  fish,  other  kinds  being  not  so 
abundantly  represented.  Still  the  presence  of  some  par- 
ticular food  in  the  stomach  generally  implies  the  fish*s 
fondness  of  it 

The  strong  muscular  walls  of  the  haddock's  stomach 
lead  to  the  supposition  of  hard  food  entering  largely  into  its 
diet ;  but  even  here  one  cannot  hastily  generalise,  because, 
as  I  have  obser\Td  in  the  case  of  the  grey  mullet,  a 
strong  muscular  stomach  co-cxists  %vith  a  very  soft  diet 
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Again,  the  very  firm  quality  and  even  dryness  of  the  flesh 
of  the  haddock  presupposes  a  hard  and  firm  diet 

Spawning. — The  spawning  process  of  the  haddock  has 
been  shown  by  George  Ossian  Sars  to  be  vcr>^  similar  to 
that  of  the  cod  ;  January,  February  and  March  being  the 
general  months  ;  the  ova  float  near  the  surface ;  the  time 
required  for  hatching  is  probably  variable  according  to 
temperature.  In  America,  where  much  attention  is  paid 
to  the  haddock  fishery,  spawn  fully  ripe  has  been  found 
within  the  fish  about  the  middle  of  March,  The  average 
time  required  for  hatching  is  said  to  be  nine  days.  An 
ordinary  sized  haddock  may  weigh  from  two  to  four  pounds, 
but  larger  specimens  are  sometimes  caught  In  Belfast 
Bay  a  haddock  of  as  much  as  eighteen  or  twenty  pounds 
has  been  taken  ;  Pennant  mentions  one  fourteen  pounds 
in  weight,  and  speaks  of  such  fish  being  extremely  coarse. 
In  the  higher  latitudes  the  haddock  attains  a  length  of 
three  feet 

Modes  of  capture, — ^By  the  trawl  chiefly,  but  also  by  the 
line.  I  have  seen  enormous  quantities  caught  in  the  North 
Sea  ;  a  third  of  the  contents  of  the  trawl  would  often  be 
haddock.  On  the  south  and  south-west  coasts  of  England 
haddocks  are  not  common  ;  the  Brixham  and  Plymouth 
trawlers  do  not  specially  took  for  them  ;  I  saw  but  few 
when  I  visited  these  places  in  October,  and  saw  none 
brought  up  by  the  trawl  in  any  exp^ition,  but  a  few 
haddocks  sometimes  of  a  large  size  are  taken  at  Brixham. 
Fish  taken  with  long-lines  and  hand-lines — ^thc  hooks 
being  baited  with  pieces  of  herring,  sand-launce,  squid,  or 
with  mussels  and  pieces  of  whelk— arc  supposed  to  be 
better  than  trawled  haddock,  I  do  not  think  there  is  any 
real  difrercncc  in  the  quality  of  the  flesh  between  trawled 
and  lined  fish.     Fish  arc  very  rarely  injured  by  the  trawl  ; 
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though  the  **  liners  "  make  complairits,  seeking  thereby  to 
enhance  the  value  of  their  own  captures.  The  long  lines 
used  for  haddock-fishing  off  Norfolk  are  about  370  fathoms 
in  length.  Haddock  are  usually  found  near  the  bottom, 
and  in  deep  water  deep  lines  arc  necessary. 

Quality  of  flesL — Firm  and  commendable,  but  inclined 
to  be  somewhat  dry  ;  they  are  in  good  condition  nearly 
all  through  the  year,  from  May  to  February  ;  and  are  only 
inferior  about  the  time  of  spawning  in  March  and  April  ; 
they  soon  recover  from  the  effects  of  spawning.  The  vory 
large  fish  are  not  generally  considered  as  good  as  those  of 
a  medium  size ;  but  in  the  Irish  markets  the  larger  the 
haddock  the  more  it  is  prized,  according  to  Thompson^ 
who  also  says  that  he  never  met  with  a  finer-flavoured  fish 
than  one  of  10  pounds^  of  which  he  partook.  Enormous 
quantities  of  these  fish  are  cured  in  many  parts  of  the 
country*  The  well-known  Finnan  haddock  are  cured  in  the 
neighbourhood  of  Aberdeen,  and  have  a  deservedly  good 
reputation.  In  London  much  of  the  curing  process  is 
carried  on  by  the  costermongers  of  Billingsgate  on  the 
Surrey  side  of  the  Thames,  in  the  neighbourhood  of  Cam- 
berwell,  Walworth,  and  Kennington.  The  haddocks  arc 
brought  into  an  enclosure,  and  boys  and  girls  cut  off  the 
heads  and  tails,  split  them  open,  clean  them,  and  plunge 
them  into  the  pickling  tubs,  where  they  soak  for  three 
hours,  and  then  the  *'skewering-up  **  process  begins. 
Through  each  fish  a  peeled  rod  is  passed  until  the  rod  is 
full  ;  they  are  then  laid  on  ledges  in  rows.  A  fire  is 
kindled  underneath,  which  is  kept  smouldering  by  the 
judicious  application  of  sawdust  The  '*  curing-house  "  is 
now  closed  up,  and  when  the  fish  are  sufficiently  tinged  of 
a  yellow  colour  they  are  considered  to  be  ready.  Six  to 
eight  hours  is  sufficient  time  for  a  skilled  curer  to  split, 

VOL.  X,— E.  g.  o 
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salt  and  smoke  a  load  of  haddocks  fit  for  sale*  The 
Aberdeen  haddock  are  not  always  submitted  so  long  as 
others  to  the  smoking  process  ;  are  whiter  and  less  smoky 
in  flavour,  but  of  course  will  not  keep  so  long.  Before 
cooking,  split  haddock  should  be  always  soaked  for  half  an 
hour  or  an  hour  in  cold  fresh  water. 

Cofnmtrcial  value, — The  haddock  is  a  very  valuable  fish, 
both  for  the  good  qualities  of  its  flesh,  and  its  great 
abundance  in  many  parts  of  our  coasts.  The  superior 
sole,  turbot  and  red  mullet  throw  the  haddock  into  the 
shade  in  a  strictly  commercial  point  of  view  as  to  price, 
and  haddock  are  by  the  trade  still  designated  with  some 
other  fish  as  "  offal,"  the  aristocratic  fishes  above  named 
with  salmon,  salmon  trout,  &g,,  claiming  the  title  of 
"  prime."  Nevertheless,  the  haddock  really  constitutes  one 
of  our  most  valuable  fishes  as  food  for  the  people.  The 
wholesale  price  of  **  live  haddocks  *'  at  Grimsby,  where  a 
great  number  are  brought  to  market,  ranges  from  6f.  to 
l+r,  per  score.  The  ordinary  retail  price  of  smoked 
haddock  is  ^d.  per  pound. 

Names, — The  origin  and  derivation  of  our  word  haddock^ 
like  several  other  fish  names,  remain  uncertain.  The 
Gaelic  adag  is  probably  borrowed  from  the  English  word ; 
Professor  Skeat  conjectures  the  suflRx  ock  to  be  a 
diminutive  like  /////,  hillock ;  the  base  had  certainly  looks 
like  ^dZos ;  the  haddock  being  "  the  little  cod,"  and  this 
seems  to  be  a  probable  explanation  of  the  word » which  may 
be  signified  by  Muffctt,  p*  153,  "  Haddocks  are  little  cods^ 
of  light  substance,  crumbling  flesh  and  good  nourishment 
in  the  summer  time,  especially  whilst  venison  is  in  season." 
In  Scotland  the  haddock  after  spawning  is  called  a  gamrti 
or  camrtl;  young  fish  about  5  inches  long  arc  called 
kockus,     Mr    Satchcll    in    his   provisional  "  Index   to  a 
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Glossary  of  Fish  Names/*  gives  those  of  '*  Pin  the  Widdle," 
"  Powee,"  **  Rizzered  Haddie.*'  Parnell  gives  the  name  of 
"spcldrings**  for  dried  haddock.  The  specific  name  of 
^glefimts  IS  a  barbarous  Latinised  form  of  '*  eagle  "  and 
**fin."  Gesner  thinks  that  eagle-fish  ought  to  be  read 
instead  of  eagle-fin,  "  rostro  aquihno,'*  but  the  fish's  snout 
bears  no  resemblance  to  the  beak  of  an  eagle  or  any  other 
bird,  I  have  little  doubt  that  the  name  refers  to  the  shape 
of  the  first  dorsal,  which,  as  also  in  the  allied  species  the 
"Bibs"  {Gadus  luscus),  is  pointed  at  the  extremity,  and  in 
form  bears  a  resemblance  to  a  bird  s  wing.  The  haddock, 
with  the  dory,  has  been  supposed  to  be  the  fish  which 
St.  Peter  took  at  the  command  of  Christ  Superstition 
imagined  the  large  black  patch  on  the  haddock's  shoulder 
to  be  the  impression  left  by  the  Apostle  with  his  finger  and 
thumb.  Considering  that  the  fish  of  the  narrative  is  said 
to  have  been  taken  out  of  the  Lake  of  Gcnnesaret,  the 
identification  with  the  haddock  or  dory  is  quite  out  of  the 
question  ;  but  superstition,  especially  when  connected  with 
religion,  is  generally  altogether  regardless  of  possibilities. 

General  descriptiort.—Hei^hl  of  the  body  4^  to  6  in  the 
total  length  ;  snout  projecting  and  rounded  ;  the  upper 
jaw  being  rather  the  longer ;  the  first  dorsal  pointed 
anteriorly,  and  somewhat  triangular ;  short  interspace 
between  the  first  and  second  dorsat  fin,  also  between  the 
second  and  third  dorsal^  which  is  not  continuous  with  the 
caudal ;  the  two  anal  fins  separated  by  an  interspace ;  the 
second  anal  being  also  separated  from  the  caudal  ;  ventral 
fin  pointed  and  inserted  on  a  line  anterior  to  the  base  of 
the  pectoral,  which  is  also  pointed  ;  scales  small  but 
distinct ;  lateral  line  black  ami  distinct,  curving  gradually 
downwards  below  the  second  dorsal.  Colour,  greyish  on 
the  back|  lighter  on  the  sides,  and  white  beneath  ;  a  large 
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black  oval  patch  between  the  pectoral   and   first  dorsal. 
Fins,  bluish-black.     Barbel  very  short. 


The  Bib,  Pout  or  Whiting-Pout  {Gadus  lusats), 

Asellus  luscus. — Willughby,  p.  169 ;  A.  mollis  latus, 
Appen.  p.  22,  tab,  L.  M.  i,  4. 

Gadus. — Artedl,  Spec,  Pise.  p.  37,  No,  12  ;  Syn.  p.  65, 
No.  6. 

Gadus  lusais. — Lin.  Syst  Nat  i.  p.  457  ;  Jenyns*  Manual, 
p.  442  ;  Thompson,  Nat,  Hist  Ireland,  iv.  p.  181  ;  Gtinther, 
Catal.  !v.  p.  3S5  ;  Day,  pt  iv.  p.  286,  pL  80. 

Morhua  lusca. — ^Flem.  Brit  Anim.  p.  191  ;  Yarrell,  ii. 
p.  237  ;  Pamcll,  Fish,  of  F.  of  Forth,  p,  i8a 

Bib, — Couch,  iii.  p.  lO,  pi.  138, 

Geographical  distributiofu — Scandinavia  ;  along  the  At- 
lantic coasts  to  the^  British  Isles ;  France,  Spain  and 
Portugal ;  but  not  so  frequent  far  southwards,  and  not 
generally  abundant  in  the  Mediterranean,  though  stragglers 
have  been  taken  in  Italy.  Common  near  the  mouth  of  the 
Thames;  probably  found  all  round  the  English  coasts. 
It  is  very  common  off  Devonshire  and  Cornwall  during 
the  autumn  and  winter.  It  occurs  in  Zetland,  is  said  by 
Edward  to  be  common  in  Banffshire,  where  it  is  generally 
used  as  bait  According  to  Thompson,  the  bib  is  of  occa- 
sional occurrence  on  all  quarters  of  the  Irish  coast,  and 
specimens  may  be  seen  at  every  season  of  the  year  in 
Belfast  market,  but  rarely  more  than  one  at  a  time ;  they 
arc  brought  from  the  Antrim  and  Down  coasts.  Off  the 
Dublin  coast  it  is  said  to  be  one  of  the  commonest  fish. 

Central  habits, — The  bib  appears  to  be  less  a  wanderer 
than  most  of  the  Gadida&,  adhering  pertinaciously  to  one 
.^pot    According  to  Mr  Dunn,  it  is  largest  and  in  best 
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condition  when  residing  among  rocks,  as  on  the  precipitoys 
coasts  of  Cornwall.  Couch  also  remarks  that  its  chief 
resort  is  rocky  places,  where  it  finds  congenial  food  in  the 
multitude  of  small  fishes  and  Crustacea  which  frequent 
such  localities.  Day  writes  that  the  bib  **  seeks  a  secluded 
crevice  or  gully»  where  it  conceals  itself  during  the  day- 
time, sometimes  thousands  seeking  the  same  spot.  At 
twilight  it  sallies  out,  as  it  usually  feeds  only  at  night  time, 
extending  its  excursions  over  the  high  grounds  and  on  to  the 
low  rocks  and  sands  beyond,  but  not  going  very  far."  It 
may  be  that  the  bib  feeds  principally  at  night ;  but  I  have 
seen  numbers  caught  in  the  Brixham  Harbour  during  the 
day  by  hook  and  line.  Assemblages  of  these  fish  are 
known  as  "bib-chains."  In  mild  winter  it  remains  near 
the  coasts  but  if  the  weather  be  severe  it  retires  into  deeper 
water,  visiting  the  shores  again  in  the  spring,  Mn  Day 
observes  that  it  appears  partial  to  living  inside  wrecked 
vessels. 

Food. — Crabs  and  other  Crustacea,  as  prawns  and 
shrimps,  when  they  frequent  sandy  places.  I  have  found  in 
the  stomach  small  hermit-crabs  which  had  been  swallowed 
when  they  had  been  without  their  usual  shell-houses. 

Spawning. — Probably  in  March  or  earlier.  Thompson 
found  the  roer  very  large  in  a  female,  1 5  inches  in  length, 
on  the  loth  of  March.  Day  says  that  in  Cornwall  it 
spawns  towards  the  end  of  winter.  Doubtless  the  spawning 
time  depends  to  some  extent  upon  the  temperature.  The 
mode  of  deposition  of  the  ova  is  not  known.  The  ovum  is 
said  by  Thompson  to  be  -J-  less  than  ordinary  sized  clover 
seed  \  the  usual  size  of  the  bib  is  from  9  inches  to  a  foot 
in  length;  but  they  grow  to  15  or  16  inches,  and  attain 
sometimes  the  weight  of  4  pounds. 

Modes  of  capture. — By  line-fishing,  often  from  a  small 
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boat,  in  the  vicinity  of  a  harbour  The  bib  is  a  voracious 
fish  and  bites  freely  ;  a  piece  of  squid,  small  fish,  or  lug- 
worm  may  be  used  as  bait ;  a  small  hermit-crab  is  a  very 
enticing  lure.  Bibs  arc  often  also  caught  in  the  trawl-nets. 
The  summer  and  autumn  are  the  best  seasons.  In  Dublin 
Bay  it  is  said  to  take  the  bait  best  on  a  sunny  afternoon  at 
low  water ;  Bockland  says  that  excellent  fishing  can  be 
obtained  near  Portsmouth,  and  that  the  pouts  crowd  round 
anchored  ships  at  Spithead,  and  feed  on  the  refuse  thrown 
overboard. 

Quality  of  flesh. — ^Very  good  indeed  when  taken  fresh 
from  the  water*  I  consider  it  not  inferior  to  the  whiting* 
It  is  in  good  condition  from  August  to  November* 
Yarrell  justly  says  the  flesh  is  excellent  It  is  good,  cither 
boiled  or  fried. 

Commercial  value. — Seldom  seen  in  the  markets,  and 
not  caught  in  sufficient  numbers  to  make  it  of  much  general 
value.  Those  who  happen  to  be  near  the  sea  in  places 
where  the  bib  is  caught  should  purchase ;  the  price  is  small 
and  the  food,  as  already  stated,  excellent.  It  is  said  not  to 
keep  well,  and  that  this  fact  detracts  from  its  value. 

In  confinement — The  bib  is  said  to  thrive  well  in  an 
aquarium  and  to  assume  a  lighter  colour. 

Names. — In  front  of  the  eye  of  the  bib  there  exists  a 
loose  bag,  capable  of  inflation,  and  formed  by  two  mem- 
branes ;  this  membrane  the  fish  has  the  power  of  distending  ; 
after  death  it  often  becomes  opaque,  and  has  a  blind- 
blistcr-likc  appearance.  From  this  appearance  the  bib  has 
received  its  name ;  other  names  expressing  in  popular 
languages  the  same  thing  arc  in  use,  such  as  blain^  blen^ 
blind,  pmit^  p0Uiing ;  it  is  called  smeltie  in  Zetland,  i6/<^  at 
Scarborough,  brassie  in  Scotland  The  unpleasant  name 
of  ^/iiutWitr,  which  Biickland  mentions^  refers  to  its  soon 
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losing  its  freshness.  Z//^  and  bothock  {"leaf"  and  "large 
eyes ")  are  said  to  be  Cornish  names  of  this  fish  (Day), 
Females  at  Belfast  are  called  htn-fish  (Thompson). 

General  description,  —  Body  broad  in  comparison  with 
its  length  ;  the  height  being  one-third  of  the  total  length 
without  caudal ;  snout  obtuse  ;  upper  jaw  slightly  the 
longer  ;  barbel  as  long  as  the  eye  ;  first  dorsal  fin  elevated  ; 
no  true  interspace  between  the  first  and  second  dorsal  ; 
second  anal  similar  to  the  third  dorsal ;  ventral  fins  long 
and  pointed,  in  advance  of  the  pectoral.  Lateral  line 
slightly  cur\^ing  about  the  middle  of  the  second  dorsal, 
'then  straight  to  the  tail  Colour  of  the  back»  reddish- 
brown  or  dusky  yellow ;  sides  bronzy,  sometimes  with 
cross  irregular  broad  bands;  a  conspicuous  black  spot 
at  the  base  of  the  pectoral  fin.  Fins  darkest  at  their 
outer  edges. 

The  Power  or  Poor  Cod  {Gadus  minutus)  is  chiefly 
noticeable  as  a  guide  to  the  fishermen,  as  being  the  fore- 
runners of  haddock  and  cod  ;  it  is  a  small  species,  and  of 
no  commercial  value. 


The  Whiting  {Gadus  fnerlangus). 

Secunda  Asellarum  species. — Gesner,  pp*  85,  99. 

Asellus  mollis  major.'—W\\\\x^i:^y,  p.  170;  tab.  L.M,  i.  5. 

(7^^///j.— Artedi,  Spec.  Pise.  p.  341,  No.  i  ;  Gen.  p  19. 

Gadus  Merlangiis. — ^Lin.  Syst  Nat  i.  p,  438  ;  Lac^p,  ii. 
p.  424;  Cuv.  R.  Anim*  III  Poiss.  pi  106,  fig.  2  ;  Gunther^ 
Catal  iv.  p.  334  ;  Day,  pt  iv.  p.  290,  pi  82. 

Merlangus  vulgaris. — Flem.  Brit  An.  p.  195  ;  Jenyns* 
Manual,  p.  445  ;  Parnell,  Fish.  Firth  of  F.  p*  182  ;  Thompson, 
Nat  H.  Irel  iv.  p.  182  ;  Yarrell,  ii  p.  244. 

Whiting, — Couch,  lii.  p.  74,  pi  140. 
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Geographical  distribution. — The  coasts  of  northern 
Europe  ;  generally  occurring  on  all  the  coasts  of  England 
and  often  abundant  on  the  west  and  south.  On  the  Devon- 
shire coast  it  occurs  in  great  quantities,  and  the  fish  arc 
often  of  a  large  size.  Not  common  in  the  north  of  Scot- 
land»  and  not  often  met  with  in  the  Orkney  Islands ;  often 
taken  in  Banffshire,  but  not  considered  so  good  as  the 
haddock.  Abundant  in  the  Firth  of  Forth.  In  Ireland 
it  is  taken  round  the  coast,  but  is  not  held  in  much  es- 
timation in  the  north,  where  it  is  sold  at  a  cheap  rate. 
Those  caught  on  the  Norfolk  coast  only  attain  to  about 
two-thirds  the  size  of  those  of  Devonshire  and  Cornwall 
(Day), 

General  Imbits, — Whiting  are  to  be  found  during  the 
year  all  round  our  coasts^  but  more  abundantly  in  the  early 
months  of  the  year,  when  they  approach  the  shores  during 
spawning  time.  They  swim  in  large  schools,  but  do  not 
usually  come  near  harbours,  keeping  from  one  to  four  miles 
from  the  shore.  They  seem  to  be  susceptible  to  cold. 
Couch  observes  that  on  one  occasion  it  was  noticed  that 
large  numbers  were  on  the  coast,  the  largest  with  full  roes 
and  milt,  in  February- ;  that  on  the  thermometer  falling  from 
47**  to  44**  the  whole  of  the  larger  fish  went  into  deep  water 
out  of  the  reach  of  the  fishermen,  though  the  weather  wm 
not  stormy.  Whitings  are,  like  the  Gadid«  generally, 
voracious,  and  change  their  quarters  in  pursuit  of  their 
prey,  especially  the  young  of  other  fishes,  of  which  they  are 
very  fond.  In  the  autumn  they  arc  very  abundant  on  the 
Devonshire  and  Cornwall  shores,  pursuing  the  young 
pilchards  and  herrings  which  frequent  the  bays. 

Food. — ^Young  fishes,  Crustacea,  squid,  molluscs. 

Spawning. — In  the  early  months  of  the  year,  the  time 
varying  according  to  the  temperature.    The  eggs  have  been 


UX 
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proved  to  be  deposited  at  the  surface  of  the  water,  where 
they  float  and  develop.  Probably  the  generality  spawn  in 
March.  The  usual  size  is  from  12  to  16  inches  ;  but  large 
fish  of  3  or  4  pounds  are  not  unfrequently  taken.     Pennant 

,  speaks  of  whiting  caught  on  the  Dogger  Bank  from  4  to  8 
pounds  in  weight 

Modes  of  capture. — By  line-fishing»  the  hooks  being  baited 
with  pieces  of  squid,  or  a  slice  of  herring,  or  a  mussel.  I 
have  used  cockles  and  slices  of  sand  launce  successfully. 
Some  of  the  line-smacks  take  with  them  very  long  lines, 
having  1 50  or  200  each,  and  one  vessel  will  set  twenty  of 
these  bearing  from  3000  to  4000  hooks.  Whiting  are  also 
taken  by  the  trawl  They  are  said  to  bite  best  early  in 
the  morning  or  io  the  evening,  but  not  generally  after 
sunset  except  on  moonlight  nights.  Enormous  shoals 
of  whiting  sometimes  appear  in  the  Southampton  Waters  ; 
as  many  as  forty  or  fifty  dozen  have  been  caught  from 
a  boat  in  an  afternoon,  with  only  one  man  to  attend  to 
the  lines. 

Quality  of  flesh. — Superior,  perhaps,  to  all  the  other 
species  of  this  valuable  family;  the  flesh  is  flaky,  firm  and 
not  dry,  very  easy  of  digestion,  and  of  excellent  flavour. 
The  fishermen  always  gut  them  before  packing  for  trans- 
mission to  the  various  markets,  for  the  flesh  rapidly  deteri- 
orates ;  the  fresher  it  is  cooked  the  better.  Those  that 
have  been  kept  for  some  time  are  salted  and  dried  and 
have  received  the  name  of  "  buckhorn/*  Wi  Hugh  by  speaks 
of  whiting  being  thus  prepared  and  as  affording  "  most  ex- 
cellent food  to  delicate  palates."     He  also  states  that  the 

^  Germans  and  Belgians  in  the  preparation  of  these  fish  use 
the  root  of  mrcuma  (turmeric)  to  bring  out  the  flavour 
and  give  a  yellow  colour  to  the  flesh  (p.  171).  In  John 
Russell's  '  Boke  of  Nurture.*  "garlec  or  mustard,  vergeus 
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(verjuice)  and  pepper,"  arc  recommended  as  "moost 
mctist  sauce  for  vvhytyngc,  hake,  stokfyshe,  haddock, 
&  cod/'  At  the  present  day  we  prefer  whiting  fried, 
boiled  or  baked. 

Commercial  value. — One  of  the  most  deserv^edly  prized 
of  all  the  codfish  family,  and  in  general  request  Perhaps 
with  the  exception  of  the  mackerel  there  is  no  fish  that  is 
more  liable  to  suffer  from  packing  and  carriage  ;  con- 
sequently when  large  numbers  are  taken  they  are  sold  at  a 
small  cost.  The  ordinary  price  of  dead  whiting  is  from 
4//,  and  6d.  per  pound  wholesale  at  Grimsby, 

Names. — The  whiting  derives  its  name  from  the  white 
colour  of  its  body  and  flesh.  Buckfwm  is  an  archaic  word 
applied  to  dried  whiting  and  haddock.  Mop,  whiting-nwp^ 
are  young  whiting ;  mop  is  a  term  formerly  used  of  any 
young  animal,  and  even  a  young  girl  was  so  called.  It  is 
difficult  to  see  its  meaning  as  thus  used.  The  French 
**  Le  Mcrlan,*'  and  the  Latin  spedfic  name  of  the  whiting, 
msrlafigus,  is  from  the  Breton  marlatmn^  the  root  of  which 
word  is  unknown. 

General  descriptiofi„—^2xhc\  absent ,  height  of  the  body 
51  to  6  in  the  total  length  ;  snout  conical ;  interorbital 
space  nearly  flat ;  first  and  second  dorsal  fins  separated  by 
a  short  interspace,  the  same  between  the  second  and  third  ; 
ventrals  inserted  before  the  line  of  the  base  of  the  pectoral, 
which  is  about  half  the  length  of  the  head  ;  scales  small 
and  cycloid ;  lateral  line  curving  gently  downwards  near 
the  commencement  of  the  second  dorsal,  then  straight  to 
the  caudal,  which  \s  truncated  ;  colour  greenish-grey  or 
yellowish,  silvery  on  the  sides  and  belly  ;  a  black  spot  in 
ie  axil  of  the  pectoral  fin. 
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The  Coal-Fish  {Gadus  vircns), 

Piscis  Col'fish  AnglorunL — Gesncr»  p.  89. 

Aseilus  niger,  Colcfish  Septentrmialium  Anglonim, — 
Willughby»  p.  i68»  tab.  L.  M.  I  No.  3. 

Gadus. — Artcdi,  Spec  Pise.  p.  34,  No,  2  ;  Gen,  p.  20, 
No.  2. 

Gadus  virms.— Lin.  Syst  Nat  i.  p.  438  ;  Gii other's 
Catal  iiL  p,  339 ;  Donov,  Brit  F.  i.  pi.  13  ;  Day  iv.  p.  293 
pi.  84. 

Gadus  carbonariiis, — Lin,  Syst  Nat  i.  p.  438. 

Merlangtis  virens. — Flcm,  Brit  Anim.  p.  195  ;  Jenyns* 
Manual,  p.  447  ;  YarrcU,  ii,  p.  250. 

Merlangtis  carbonarius, — Flem.  Brit  An.  p,  195  ;  Pamell, 
Fisk  Firth  of  F.  p,  185. 

Coal-fish^  Green  Pollack. — Couch,  iii.  pp.  84,  %j,  pL  143, 
144. 

Geographical  distrilmiiofL—T\\G  North  Atlantic,  coasts  of 
Scandinavia,  North  Sea,  around  the  British  Isles  to  the 
shores  of  France,  in  the  Mediterranean  ;  abundant  in  the 
North  Sea,  the  Orkneys  and  Shetland,  in  Banffshire,  St, 
Andrew's,  in  the  Moray  Firth  when  the  herrings  are 
present ;  comrnon  on  the  Yorkshire  coast  It  also  occurs 
on  the  North  American  coasts.  In  Devonshire  and  Corn- 
wall it  is  common  during  the  winter  and  spring.  Common 
in  Ireland,   but  said  to  be  rare  in  Dublin  Bay. 

General  habits, — A  very  bold  and  voracious  fish,  gre- 
garious ;  it  snatches  at  a  bait  with  headlong  eagerness,  and 
often  swims  close  to  the  surface  ;  very  swift  in  motion, 
and  sporting  with  the  same  energy  that  it  devours.  The 
lively  play  of  the  coalfish  near  the  surface  of  the  water  is 
thus  described  by  Dn  Drummond  as  witnessed  by  him 
near  Lame :     "  The  whole  sea  about  the  boat  was  alive 
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with  them  playing  about  in  all  attitudes,  with  a  rich 
evening^s  sun  illuminating  their  sides.  They  never  minded 
the  boat  going  among  them,  being  intent  only  on  their 
gambols,  and  were  drawn  into  it  in  numbers  with  an 
instrument  like  a  boat-hook."  Mn  Dunn,  who  has  noticed 
these  gambols,  considers  that  at  this  time  they  are  chasing 
small  fishes. 

Food  of. — Other  fish  of  various  kinds  ;  Crustacea,  cuttle 
fish  or  squid,  small  Crustacea  as  Idotca  and  Oniscus,  with 
which  Dr.  Drummond  found  their  stomachs  almost  inva- 
riably full  ;  they  are  very  destructive  to  herrings.  Mr 
Ffennell  saw  twenty-six  young  salmon  once  taken  from 
the  stomach  of  a  colefish. 

Spawning, — In  March  and  April  ;  the  ova  are  emitted 
near  the  surface,  and  undergo  development  there.  Day 
says  that  the  eggs  appear  to  hatch  in  four  or  five  days  in 
water  of  moderate  temperature.  Small  fry  forming  vast 
shoals  of  fish  about  i  J  inches  in  length  have  been  seen  off 
the  Orkneys  in  June,  and  in  July  off  Yorkshire  ;  by  August 
they  have  attained  the  size  of  3  to  J  inches,  and  will  then 
take  a  baited  hook.  Coal-fish  are  very  prolific  of  eggs  ;  as 
many  as  4,000,000  have  been  counted  in  a  fish  about  40 
inches  in  length.  They  grow  to  the  size  of  more  than 
40  inches.  **  In  Belfast  Bay  a  few  large  examples  of  this 
fish  are  not  unfrequently  taken  in  mullet-nets,  in  the  spring 
of  the  year.  I  have  socn  them  of  25  and  30  pounds  so 
taken.  The  largest  specimen  taken  in  Belfast  Bay,  of 
which  I  ascertained  the  weight,  was  32  pounds,  this  fish  was 
2  ft  9  in.  in  length.  Two  others,  captured  in  the  month 
of  December,  of  which  I  took  measurements,  must  have 
considerably  exceeded  that  weight,  as  they  were  each  3  ft 
in  length  and  a  foot  in  depths  not  reckoning  the  curve  of 
the  body ;  they  were  in  high  condition,  well-shaped  and 
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firm,  I  have  noted  a  few  other  examples  here  3  ft  in 
length  ;  these  last  were  taken  in  mid -winter  "  (Thompson, 
Nat  R  Ireland,  p.  182). 

Modes  of  capture.  —  Principally  by  line-fishing  ;  the 
larger  fish  are  caught  often  far*out  at  sea»  but  the  smaller 
ones  near  the  shore.  Slices  of  herring,  sand-launccs,  squid, 
lug-worms,  are  used  to  bait  the  hooks,  or  pieces  of  whelk. 
A  few  are  caught  by  the  trawl  or  in  the  drift-net  A  boy 
fishing  from  a  projecting  rock  may  sometimes  catch  young 
coal-fish  as  fast  as  he  can  bait  the  hooks  and  pull  them 
out  Small  specimens  will  readily  take  a  fly,  made  %vith  a 
bit  of  white  feather  fastened  on  the  hook.  Strong  currents 
seem  a  favourite  locality  for  coal-fish  ;  near  the  Start  light- 
house hundredweights  have  been  taken  in  a  single  early 
morning  with  baited  hooks.  Around  the  Isle  of  Wight 
also  many  arc  thus  captured. 

Quality  ofjiesk — Not  in  much  estimation  in  a  fresh  state; 
more  valuable  when  salted.  The  smaller  fish  are  soft  and 
insipid,  inferior  to  a  codling,  which  in  this  state  has  also 
b'ttle  to  recommend  it ;  the  larger  coal-fish  arc  better,  and  if 
cooked  immediately  after  capture  are  fairly  commendable. 

Commercial  value, — Not  high  ;  at  Grimsby  they  sell  from 
about  2QS,  to  6af.  per  score.  They  are  in]  good  condition 
from  July  to  October  or  November,  The  greatest  coal-fish 
fishery  is  among  the  Orkney  Islands,  Full-grown  fish  are 
called  saitk  They  are  fished  for  chiefly  in  very  rapid 
tideways  where  there  is  much  broken  water,  and  the  fishing 
is  frequently  attended  with  accidents  to  the  boats.  The 
fish  average  from  15  to  20  pounds,  but  larger  examples  are 
often  taken.  "When  cleaned  and  dried  on  the  rocks,  about 
17  will  weigh  one  cwt.,  and  yield  three  gallons  of  oil, 
which  is  equivalent  to  340  fish  and  sixty  gallons  of  oil  to 
the  ton.    The  dried  article  sells  at  market  for  about  £^12 
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per  ton,  when  cod-fish  fetch  £20  per  ton,  but  the  extra 
quantity  of  oil  in  the  former  far  more  than  compensates  for 
the  difference  in  price,  and  consequently  when  a  shoal  of 
saith  sets  m,  the  fishermen  invariably  desert  the  cod-fishing 
in  favour  of  the  other.  Dried  saith  are  perfectly  well  known 
in  the  market  and  are  tolerably  good  eating,  though  inferior 
to  cod  "  {Land  and  Water,  Dec  8,  1866), 

In  conJinemenL — ^Jesse  in  his  *  Gleanings'  (p,  39)t  relates, 
of  some  large  coal-fish  kept  in  a  small  pond  into  which  sea 
water  could  be  introduced,  that  "they  became  bold  and 
familiar,  floating  about  slowly  and  majestically,  till  some 
food  was  thrown  to  them ;  this  they  seized  voraciously, 
whether  it  consisted  of  shell- fish  or  ship  biscuit  They 
also  would  occasionally  approach  the  margin  and  take  their 
food  from  the  keeper's  hand.*' 

Names, — The  names  of  the  coal-fish  are  almost  legion. 
The  ordinary  name  is  derived  from  the  blackness  of  colour, 
which  is  often  very  decided,  contrasting  strongly  with  the 
silvery  white  lateral  line.  Many  of  these  names  have 
reference  to  the  colour  of  the  fish,  as  blue-backs  (Yorkshire), 
black  pollack^  blue  jack,  coalsey^  coal-whitings  colemi^,  green 
cad,  green  pollack^  grey  lord^  &c.  ;  cuddy  and  caoth  may  refer 
to  the  close,  gregarious  habits  of  the  young  fish  ;  glassock, 
glassan^  glassin,  to  the  shining  skin  ;  the  rauning  pollack 
of  Cornwall  is  the  ravening  pollack.  Several  other  names 
occur,  the  meanings  of  which  are  not  clear  ;  thus  we  have 
baddock,  billet,  diirgie,  gUpin,  gull- fish,  harbine,  kuth,  lob,  lob- 
keeling,  moulrush,  piltock,  podlie^  padling,  prinkle,  parr, 
saithe,  sillock^  stenlock,  tibrie,  Mr.  Satchel  1  is  at  work  in 
fish  names  and  will  doubtless  throw  some  light  on  some 
of  their  meanings. 

General  description. — Height  of  body  44^  to  5  in  ibc 
;»lal  length  ;  snout  conical  ;  lower  jaw  projecting.    Barbel 
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rudimentary  or  absent  Teeth  Jn  the  jaws  cardiform  ;  inter- 
spaces  between  the  three  dorsal  fins^  the  third  not  ex- 
tending to  the  caudal ;  second  anal  similar  to  the  dorsal 
Caudal  truncated  or  slightly  forked  Lateral  line  distinct 
and  white.  Colour,  upper  part  of  the  head  and  body  above 
the  lateral  line  black,  lighter  below  the  lateral  line  ;  colour 
on  back  varies,  sometimes  dark  grey ;  belly  silvery,  mouth 
black,  fins  grey,  dorsal  and  caudal  with  dark  edges. 

Note. — The  coa!-fish  is  known  in  America  by  the  name 
of  pollack.  The  Bulletin  of  the  U.S.  Fish  Commission  for 
1 88 1  (vol  i.  pp.  342,  343)  gives  some  interesting  particulars 
on  "  Pollack  Fishing  in  Boston  Bay."  The  communication 
of  Mr.  S.  J.  Martin  to  Prof  Baird  shows  how  closely  packed 
these  fish  sometimes  are,  and  perhaps  explains  one  of  the 
popular  names  of  the  fish,  Le,  cuddy  ^  '*cooth"  =  **to  cuddle" 
lie  close  together;  Dutch,  cudd£,  **a  flock;"  Old  Dutch, 
cudden,  **  to  flock  together."  The  letter  states  that  '*  there 
is  not  a  rocky  spot  in  Boston  Bay  that  has  not  plenty  of 
pollack,  although  there  is  one  particular  place  where  the 
vessels  all  anchor  This  is  called  the  old  *  South-East' 
I  have  seen  75  sail  of  vessels  at  anchor  in  a  place  half  a 
mile  square.  They  lie  so  near  together  that  they  take  the 
oars  to  push  the  vessels  apart,  and  they  have  seines  from 
one  to  another ;  with  a  sudden  change  of  wind  they  have 
to  cut  cables  to  get  clear.  When  it  is  moderate  some  of 
the  vessels  make  fast  to  the  vessels  at  anchor.  Most  of 
the  vessels  carry  ten  men  each.  They  fish  with  two  lines 
to  a  man.  Some  of  the  vessels  have  caught  30,000  pounds 
in  24  hours.  They  use  some  fresh  bait,  but  mostly  clams  ; 
the  older  the  clams  the  better.  They  use  clams  that  have 
been  carried  to  the  Banks.  There  are  40  sail  of  eastern 
vessels  up  here  fishing  for  pollack-  Sometimes  in  a  clear 
night  they  catch  as  many  as  they  do  in  the  day.     The 
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Yorkshire  coast.  It  is  a  common  species  around  the  coasts 
of  Ireland. 

General  habits. — Prefers  rocky  parts  of  the  coast,  generally 
not  far  from  the  land,  lying  in  wait  on  that  side  against 
which  the  tide  happens  to  be  blowing  for  any  prey  that 
may  come  within  reach ;  generally  seeking  their  food  not 
far  from  the  bottom  but  often  swimming  in  mid-w^ater  ^ 
keeping  for  some  time  to  one  spot,  and  then  extending  their 
range  in  pursuit  of  prey,  now  rising  quite  to  the  surface  of 
the  water  after  the  fry  of  other  fishes  or  other  surface 
swimming  creatures  ;  not  generally  gregarious  except  when 
hunting  for  food.  The  habit  of  the  pollack  and  other 
voracious  fishes  of  pursuing  the  surface  fry  of  other  kinds 
or  perhaps  of  smaller  individuals  of  their  own  has  led  to 
the  adoption  of  a  curious  method  of  escape  among  the 
persecuted  kinds,  Mr.  Peach  relates  the  following  *'  A 
small  whiting  was  observed  to  have  taken  shelter  within 
the  hollow  of  a  medusa  {Cyanea  aurita),  a  circumstance 
of  common  occurrence  with  very  young  fishes  of  several 
kinds  ;  but  in  doing  this  the  action  was  obscri'ed  by  a  young 
pollack  of  about  five  inches  in  length,  which  immediately 
began  an  attack.  The  little  %vhiting  easily  evaded  these 
attacks  by  dodging  around  its  friend  ;  but  the  pursuer  was 
soon  joined  by  another  of  its  own  kind,  and  both  of  them 
united  in  the  same  work.  For  a  time  both  of  them  were 
baffled  ;  but  an  unlucky  movement  drove  the  pursued  one 
from  its  shelter  and  a  severe  chase  immediately  took  place* 
Several  additional  pollacks  joined  in  the  chase  like  a  pack 
of  hounds  and  in  terror  the  whiting  rushed  to  the  surface. 
The  pursuit  was  doubtful ;  but  at  last  the  hunted  one 
became  exhausted,  and  lay  as  if  dead,  so  as  to  be  drifted 

L along  with  the  tide.  After  a  while,  however,  animation  was 
recovered,  and  the  little  whiting  again  found  refuge  within 
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the  cavity  of  the  medusa.  This  movement,  howe^'er,  was 
presently  observed  by  the  congregation  of  pollacks,  which 
allowed  it  little  respite.  They  soon  drove  it  into  open 
water,  and  after  a  short  chase  it  fell  a  victim  to  their 
violence,  and  this  too  without  their  proceeding  to  feed  on 
the  carcase.  So  eager  were  these  pollacks  in  the  pursuit, 
that  when  stones  were  thrown  to  drive  them  away  they 
showed  no  alarm,  although  at  other  times  a  single  stone 
would  have  struck  them  with  terror."  The  habit  of  young 
fish  occasionally  resorting  to  the  protecting  covering  of  a 
jelly-fish  I  have  already  alluded  to ;  it  appears  that  the 
object  may  be  either  for  concealment  or  for  the  sake  of 
feeding  on  such  small  swimming  creatures  as  the  umbrella* 
like  disc  of  the  medusa  encloses,  and  its  stinging  thread 
cells  have  partially  benumbed.  I  have  myself  witnessed  small 
fish  thus  associated  with  medusa  in  Brixham  Harbour,  but  I 
did  not  obser\'e  any  threatening  enemies  near ;  but  of  course 
a  habit  once  engendered  would  show  itself,  from  inherited 
instinct,  even  when  no  danger  was  actually  imminent  at 
the  time  of  seeking  refuge.  It  seems  more  probable  that  ^ 
the  motive  of  the  little  fish  in  fleeing  to  the  gelatinous  city  fl 
of  refuge  is  to  be  attributed  rather  to  the  desire  to  escape 
an  enemy  than  to  capture  benumbed  prey;  but  in  any 
case  the  question  how  the  fish  escapes  the  poisonous  darts 
of  the  medusa  which  render  other  creatures  lifeless  or 
inactive  still  remains  to  be  answered.  The  malicious 
attacks  of  the  marauding  pollacks  on  the  persecuted  whiting 
which  it  seems  was  after  all  not  required  for  food,  is  an 
instance  of  that  apparently  cruel  and  wanton  instinct  so 
often  to  be  seen  in  predacious  animals  of  various  kinds, 
killing  for  the  sake  of  killing ;  just  as  1  have  known  an  otter 
fish  out  nearly  all  the  carp  from  a  small  pond,  bring 
them  to  the  bank  and  leave  them  uniouched,  with  the 
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exception  of  biting  off  their  noses  !  The  curious  association 
of  young  fishes  with  Medusce  and  A  clinics,  and  the  strange 
devices  and  doings  which  are  sometimes  seen  amongst 
even  the  "  mute  fishes "  would  lead  us  to  be  cautious  not 
to  ascribe  to  them  great  want  of  intelligence,  and  absence 
of  emotional  feelings,  and  at  the  same  time  induce  us  to 
the  belief  that  even  some  of  the  apparently  absurd  and 
sensational  stories  of  Oppian  (circ  A.D,  170)  and  other 
ancient  writers  have  some  substratum  of  fact  as  their  basis. 
Food  of. — Young  fishes  of  various  kinds  ;  pollack  seem 
to  be  fond  of  feeding  on  their  own  family  {Gadidm) ;  Jar 
mentions  their  systematic  attacks  on  young  cod-fish,  which 
they  surround,  and  gradually  narrowing  the  circle  and 
chasing  them  to  the  surface  they  pounce  upon  them. 
Sand-eels  and  young  herrings  they  treat  in  the  same 
manner  ;  Crustacea  are  also  consumed,  and  young  cuttle- 
fish, squid  and  sepia^  which  I  believe  to  be  a  favourite  and 
attractive  food  for  a  great  number  of  fishes.  Thompson 
found  in  the  mouth  a  large  specimen  of  Sertularia 
falcata. 

Spawning. — In  December,  January,  and  February  ;  the 
young,  an  inch  in  length,  have  been  noticed  by  Mr.  Dunn 
in  April  and  May.  Mode  of  deposition  of  spawn  near  the 
surface,  as  in  Gadus  virens,  G.  merlangus^  and  G  ctgkfinus 
(coal-fish,  whiting,  and  haddock).  Day  received  from  Mr, 
Dunn  specimens  of  young  fish,  of  the  size  named  above, 
caught  at  the  surface  of  the  sea  on  May  28th.  "  Over  the 
head  and  neck,  as  seen  under  a  microscope,  were  numerous 
small  angular  black  spots,  and  elsewhere  some  star-shaped 
ones.  No  scales^  nor  even  ventral  fins  were  visible  until 
the  fish  had  attained  four-fifths  of  an  inch  in  length/'  The 
numerous  angular  or  star-shaped  spots  are  not  peculiar  to 
this  fish,  it  being  a  marked  characteristic  of  all  young  bony 
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fishes  to  exhibit  an  extraordinary  development  of  the 
pigment  cells  {chramatophores  and  chromatoblasts).  Young 
small  pollacks  may  be  seen  in  the  summer  time  near  the 
edge  of  the  tide  on  rocky  ground,  or  in  harbours.  Pollack 
may  attain  a  large  size,  nearly  equal  to  that  of  the  coal- 
fish.  Thompson  saw  one  in  the  Belfast  market,  in 
November,  2  ft.  9  in.  iniength,  weighing  about  12  lbs.  He 
had  also  heard  of  individuals  captured  in  Lame  Lough» 
where  the  species  is  abundant,  weighing  20  lbs*  Couch 
mentions  one  which  w^eighed  24  lbs. ;  its  usual  size  is  from 
4  to  7  Ibsu  weight 

Modes  af  capture, — Chiefly  by  the  hand-line  (**  whiffing  '*), 
towed  after  a  boat,  but  some  are  taken  in  nets ;  very 
seldom  in  the  trawl,  as  this  fish  prefers  rocky  parts  where 
the  trawl  cannot  be  worked.  The  pollack  is  a  greedy  biter, 
and  numbers  are  caught  with  hook  and  line  out  of  boats, 
not  far  from  the  rocks,  or  in  harbours  which  they  frequent 
for  the  sake  of  feeding  on  young  fry  of  other  fishes. 
Pieces  of  herrings,  pilchards,  sand-launces  or  otter-fish*  or 
squid  are  usually  employed  as  baits.  I  have  seen  numbers 
caught  by  a  bit  of  squid  in  Brixham  Harbour.  Cockles 
and  whelk  are  sometimes  used.  Artificial  baits  are  also 
used  with  success ;  and  a  gaudy  artificial  fly  will  tempt 
them  to  rise.  The  larger  fishes  are  usually  caught  by  the 
bottom  line,  with  boat  at  anchor. 

Quality  of  flesh, — Vcr>^  good,  and  resembling  the  whiting, 
but  not  so  firm  and  flaky  in  flesh.  Said  to  be  good  all  the 
year  round,  but  best  in  autumn  and  winter.  The  best,  as 
well  in  sixe  as  quality,  arc  those  which  are  caught  at  the 
west  of  the  Land's  End,  between  that  point  and  the  Scilly 
Islands,  a  district  in  which  others  of  the  gadoid  family  are 
also  found  to  reach  an  amount  of  perfection  that  is  not 
-*^"allcd  elsewhere  (Couch).    They  arc  best  fried.      I  quite 
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agree  with  Day,  who  says  a  fry  of  young  pollack  about  six 
inches  long  will  beat  a  similar  dish  of  Cornish  trout  at  any 
tima 

Commercial  value. — Seldom  exposed  for  sale  in  the 
markets,  and  not  generally  held  in  that  estimation  which 
it  deserves.  It  is  seldom  to  be  seen  in  Billingsgate ; 
specimens  are  now  and  then  to  be  seen  in  our  midland 
markets,  as  at  Birmingham  and  Cheltenham,  It  is  more 
common  in  the  Liverpool  markets,  and  I  have  seen 
numbers  in  the  Isle  of  Man.  Thompson  says  that  in 
Ireland,  though  the  pollack  is  considered  superior  to  the 
coal-fish,  both  are  sold  at  a  low  cost  It  is  generally  eaten 
near  the  coast  where  it  is  captured,  and  perhaps  is  not  a 
fish  that  would  keep  well  for  any  time.  As  a  cheap  source 
of  excellent  food,  however,  the  pollack,  when  attainable,  is 
a  valuable  fish.  Colonel  Montague  states  that  it  is  often 
bought  by  the  inexperienced  as  whiting  in  Devonshire. 
Pollack  at  whiting  price,  like  filletted  plaice  at  sole  price» 
must  be  remunerative  to  the  retail  fish-dealers  t 

Names. — The  name  of  pollack  has  been  already  con- 
sidered. The  Scottish  words  L}'tfte,  Laith,  Leeat,  Leet,  very 
probably  refer  to  this  fish*s  activity  in  the  water.  Lythe 
or  lithe  is  **  flexible  *"  or  "  active/*  Low,  in  his  *'  Natural 
History  of  the  Orkneys,**  speaks  of  the  pollack  as  very 
frolicsome  fish,  constantly  splashing  in  the  water.  Lithe 
has  as  one  of  its  meanings  that  of  **  glad/*  This  derivation 
is  supported  by  another  popular  name  of  this  fish,  viz. 
Skeet  {skit)  "  swift "  which  is  our  common  word  skit,  "  to 
jump  about,"  to  be  skittish.  Skit  is  a  Lowland  Scotch 
word,  meaning  to  flounce,  caper  like  a  skittish  horse 
(Jamieson),  so  that  the  names  of  skeet  and  lythe  are  not 
inappropriate  to  this  active  gadoid.  Other  names  are 
whiting- pollack,  and  whiting-pullet 
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General  dtscriptian, — Height  of  the  body  is  4:|-  to  5  in 
the  total  length ;  snout  conical,  lower  jaw  prominent  and 
much  the  longer  ;  barbel  absent,  teeth  of  equal  size,  cardi- 
form,  an  interspace  between  the  first  and  second  and  second 
and  third  dorsak;  anal  fins  separated  by  a  short  inter- 
space. Caudal  square  or  slightly  emarginate.  Head  and 
back  greenish  brown  or  olive,  becoming  lighter  on  the 
sides,  which  are  sometimes  mottled  with  yellow;  lateral 
line  dusky  curving  downwards  over  the  end  of  the  pectoral 
fin.     Fins  dark  green,  edged  with  dark  lines. 


The  Hake  {Merlucdus  vulgaris). 

Genus  Merliucius. — Body  elongated  ;  two  dorsal  fins, 
the  first  short,  the  second  long,  an  interspace  separating  the 
two  ;  one  anal  fin  ;  caudal  distinct ;  ventral  with  seven  rays, 
teeth  in  the  jaws  and  on  the  vomer,  rather  strong,  in  two  or 
more  rows  ;  scales  small ;  barbel  absent ;  branchiost^als 
seven. 

Temperate  seas  of  Europe  and  the  coast  of  North 
America ;  south  portion  of  the  west  coast  of  South 
America,  New  Zealand. 

Merluccius, — Gesner  de  Aquatil,  p.  84. 

Asellus  primus^  Rondel. ;  5.  merluccius, — Willughby, 
p.  174.  Tab.  L.  M.  2,  I. 

Gadus, — Artedi,  Spec.  Pise  p.  36.  No.  10 ;  Gen.  p.  22,  No.  8. 

Gadus  merluccius, — Lin.  Syst  Nat  i.  p.  439  ;  Lacip.  ii.  p. 
446  ;  Donov.  Brit  Fish.  ii.  pi.  28. 

Merluccius  vulgaris. — Cuv.  R.  Anim.  Jenyns'  Man.  p.  447  ; 
YarrcII,  ii.  p.  258  ;  Pamell,  F.  Firth  of  F.  p.  190 ;  Thomps. 
Nat  Hist  Irel.  iv.  p.  184 ;  Giinther,  Catal.  iv.  p.  344.  Day, 
pL  iv.  p.  30a  pi.  85.  fig.  I. 

Hake. — Couch,  iii.  p.  99.  pi.  148. 
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Geographical  distribution,  —  Coasts  of  Europe,  from 
Scandinavia  to  Madeira,  the  Mediterranean  and  the 
Adriatic ;  common  round  the  British  coasts,  but  more 
abundant  in  the  south  and  south-west  of  England  and 
Ireland ;  generally  rare  in  Scotland  ;  occurring  in  the 
Orkney  and  Shetland  Isles  ;  occasionally  found  on  the 
Dogger  Bank,  and  known  on  the  Yorkshire  coast ; 
numerous  in  the  autumn  and  winter  off  the  coasts  of 
Devonshire  and  Cornwall  ;  in  Ireland  most  common  on 
the  southern  coast ;  once  so  abundant  in  the  Bay  of 
Gal  way  that  this  bay  is  called  in  some  ancient  maps  the 
**  Bay  of  Hakes,"  (Cuvier,  Pennant,  Yarrell) ;  not  often 
exposed  for  sale  in  Belfast  market.  In  Donegal  Bay  the 
hake  fishery  begins  in  September ;  a  considerable  number 
are  brought  during  the  autumn  and  winter  to  Brixham  and 
Plymouth. 

General  habits. — Assemble  in  large  shoals  when  in 
pursuit  of  their  prey,  such  as  herrings,  pilchards,  and  other 
fishes ;  a  bold  and  very  rapacious  fish,  feeding  generally 
at  night  and  keeping  near  the  bottom  during  the  day. 
Robs  the  nets  of  other  fish,  and  is  frequently  caught 
entangled  by  their  teeth  ;  frequenting  bays  in  the  summer 
and  deep  water  in  the  cold  winters.  Thompson  relates 
that  a  large  hake  that  had  been  left  in  shallow  water  by 
the  receding  tide,  looking  apparently  dead,  seized  the 
thumb  of  a  man,  who  incautiously  took  hold  of  it,  witli  such 
eagerness,  that  in  order  to  release  himself,  he  was  obliged 
to  bring  away  three  of  its  formidable  teeth  deeply 
imbedded  in  his  flesh.  Their  assembling  together  is 
influenced  by  their  predacious  habits,  for  like  a  pack  of 
wolves,  they  hunt  their  prey  ;  probably  also  by  the  fear  of 
'large  predacious  fishes  of  other  kinds  or  of  porpoises. 
Some  fish,  when  attacked  by  an  enemy,  unite  their  ranks 
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and  press  closely  all  round  him,  and  so  molest  and  throng 
him,  that  he  is  compelled  to  retire,  as  has  been  noticed  in 
the  case  of  the  hake  and  pilchards,  [see  pilchard]. 

Food  £?/.— Various  other  fishes,  as  herrings^  pilchards, 
mackerel,  anchovies,  sprats,  etc.  To  what  extent  the  hake 
feeds  on  Crustacea  or  molluscs,  or  other  marine  animals  is 
not  known  ;  probably  fish  are  the  chief  diet  Swift,  strong, 
and  voracious,  with  the  body  formed  for  rapid  motion,  the 
hake  is  able  to  capture  very  active  prey.  Its  presence  in 
the  neighbourhood  of  shoals  of  pilchards  or  herrings 
favours  the  idea  that  fish  is  the  principal  food.  The 
examination  of  the  stomachs  of  many  of  these  kinds  of 
fishes  which  are  taken  with  a  baited  hook  often  reveals 
a  complete  absence  of  any  food  within  them  ;  this  is  owing 
to  the  fact  that  a  hooked  fish  will  frequently  disgorge, 
perhaps  from  terror,  the  contents  of  the  stomach.  It  is 
common  to  see  in  a  number  of  large  hooked  fish  even  a 
portion  of  the  stomach  itself  partially  protruded,  especially 
when  such  fish  have  been  hooked  in  great  depths.  More- 
over, the  presence  of  a  shoal  of  hakes  is  often  synchronous 
with  tliat  of  a  shoal  of  other  fish,  as  pilchards  j  and 
the  appearance  of  the  latter  in  large  numbers  in  a  certain 
locality  is  a  fair  index  to  the  probability  of  a  shoal 
of  hake  being  not  far  off.  As  the  herrings  and  pilchards 
are  constantly  on  the  move,  so  is  the  hake  who  pursues 
them  ;  and  as  the  occurrence  of  shoals  of  pilchards  and 
herrings,  or  mackerel  is  very  uncertain  at  particular  places, 
so  is  the  occurrence  of  the  hake  uncertain.  The  chief  motive 
which  prompts  most  sea  fishes  to  change  their  localities, 
is  the  desire  for  and  search  after  appropriate  food.  We  arc 
accustomed  to  call  such  appearances  or  disappearances 
**  capricious  ; "  but  probably  there  is  no  caprice  in  the 
matter  at  all    When  food  fails  in  abundance  in  certain 
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localities  then  the  fish  are  prompted  by  hunger  to  seek 
**  fresh  fields  and  pastures  new/*  I  do  not  say  that  this 
is  in  all  cases  the  unvarying  rule,  and  that  it  will  account 
for   all   the   phenomena  connected   with    migrations    and 

.destination  ;  but  it  appears  to  me  to  be  the  reasonable ' 
explanation  of  the  matter  in  most  cases.  A  writer  in 
'Land  and  Water'  (Sept  1866)  mentions  a  belief  that 
hake  feed  on  dead  bodies  occasionally.  This  may  or  may 
not  be  true.  It  is  possible  that  a  hungry  hake,  in  the 
absence  of  more  lively  bait,  may  have  recourse  to  an 
occasional  repast  of  that  kind. 

Spawfting. — January,  February,  March  and  April  appear 
to  be  the  general  months,  but  the  spawning  time  may  be 
delayed  by  cold  weather,  I  have  seen  many  young  "  baby 
hakes/*  from  nine  to  twelve  inches  long,  at  Brixham  and 
Plymouth  in  October,  which  I  take  to  be  the  produce  of 
the  February  spawning.  The  mode  of  deposition  of  the 
spawn  has  not  been  observed.  The  hake  attains  to  the 
length  of  4  feet,  and  to  a  weight  of  24  pounds. 

Modes  of  capture, — ^A  considerable  number,  especially  of 
small  fish,  are  taken  by  the  trawl  ;  but  line-fishing  catches 

fa  greater  number.  Devonshire  and  Cornwall  abound  most 
in  hake.  Bellamy  states  that  6o»ooo  have  been  caught  by 
trawlers  and  brought  into  Plymouth  in  the  months  of 
December  and  January,  and  Couch  mentions  the  enormous 
quantity  of  40,000  having  been  landed  in  Mount's  Bay  in  one 
day  ;  on  another  occasion  iioo  were  taken  by  one  boat  in 
two  nights.  The  hooks  are  baited  with  a  piece  of  herring, 
pilchard,  squid,  or  even  with  a  slice  of  its  own  kind.  The 
pilchard  season,  October  to  December,  is  the  best  time  for 
catching  hake,  as  this  fish  is  very  fond  of  pilchards,  and 
follows  them  as  already  mentioned.  Where  herring 
shoals  occur,  but  no  pilchards,  then  the  hake  will  be  found 
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among  them,  and  it  probably  has  no  predilection  for  a 
pilchard  ;  in  the  nets  set  for  this  latter  fish,  on  the  south- 
west coast  of  England,  great  quantities  of  hake  are  some- 
times captured. 

Quality  of  flesh, — Not  generally  held  in  much  estimation  ; 
but  considered  very  good  food  by  many  persons,  A  writer 
in  *  Land  and  Water '  says,  that,  "  the  hake  is  sent  to  table 
in  a  variety  of  ways,  and  is  excellent  in  all  He  may  be 
broiled,  boiled,  cut  up,  dried  and  salted,  and  in  none 
of  these  forms  comes  amiss.  His  flavour  partakes  of  the 
deh'cacy  of  the  whiting,  with  more  flakiness  and 
consistence"  The  hake  is  thought  very  good  by  the 
people  at  Brixham.     I  cannot  myself  speak  highly  of  it 

Commercial  value, — Of  more  importance  than  formerly, 
owing  to  the  high  price  of  fish  in  general.  The  greater 
proportion  are  salted,  and  thus  prepared  are  extensively 
used  by  the  fishermen.  The  wholesale  price  for  a  bum^ 
(i.e,  a  **  burden  for  one  person  ")  of  twenty-one  fish,  in 
West  Cornwall,  is  15^.  to  2ar.  and  at  the  retail  price  ix. 
to  IX  6d,  each  fish  according  to  size.  Formerly  a  high 
wholesale  price  was  y.  6d.  Considerable  numbers  of  hake 
are  brought  to  the  dock- market  at  Grimsby.  The 
wholesale  price  there  varies  from  20s.  to  \oos,  per  score, 
according  to  size  and  quality,  or  as  much  as  5^.  a  piece  for 
large  fish.  Salted  hake  used  to  be  called  **  poor  John  *'  in 
^fiome  parts  of  England.  Large  quantities  used  to  be 
iltcd  and  sent  off  to  Bilboa  in  Spain  (Pennant).  In 
Pennant's  time  the  hake  was  considered  a  very  coarse 
fish  "  and  was  submitted  to  table  either  fresh  or  salted," 

Names. — ^Thc  hake  has  been  supposed  to  be  the  fish 
known  to  the  Greeks  as  &vo^  and  to  the  Latins  as  A  stilus. 
After  going  carefully  through  the  whole  question,  it  is 
perfectly  certain  that  the  hake  docs  not  in  the  least  degree 
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answer  to  the  requirements  of  the  6vo^  and  Asellus  of  the 
classical  authors  The  onos  is  represented  as  hiding  itself  in 
the  sand  and  employing  its  oral  appendages  as  a  means  of 
deluding  other  fishes,  like  the  angler  ;  as  a  solitary  fish,  as  a 
sluggard,  Sv(ov  vcoOpov  7A/09  (Oppian,  Hal.)  Varro  says  that 
Asellus  (  =  6vo^)  is  so  called  from  the  ass-like  colour  of  the 
skin  ;  and  this  to  a  certain  extent  is  the  only  particular 
which  might  suit  the  hake.  The  01/09  may  possibly  be,  as 
Badham  conceives,  the  Phycis  Mediterranean  but  it 
clearly  cannot  be  the  hake. 

The  word  hake  is  probably  to  be  traced  to  the  Icelandic 
haka  the  chin;  the  name  having  reference  to  the  lower 
jaw  which  is  longer  than  the  upper.  The  merlus  of  the 
French  is  from  the  Latin  merlucciuSy  "  sea-pike "  or  "  sea- 
luce,"  a  very  good  name  for  the  rapacious  fish.  The  Welsh 
name  of  Cegddu,  literally  "  black-mouth,"  expresses  a  fact 
in  the  fish. 

General  description. — Height  of  the  body  6^  to  8  in  the 
total  length  ;  head  flattened  above  ;  under-jaw  longer  than 
upper ;  no  barbel,  teeth  sharp,  long  and  strong ;  inside  of 
the  mouth  and  gill-covers  black.  First  dorsal  fin  separated 
from  the  second  by  an  interspace,  the  second  dorsal  and 
the  anal  fin  are  higher  posterially  thkn  anterially. 
Ventral  a  part  of  the  pectoral.  Colour,  greyish  or  dusky 
brown,  lighter  beneath  ;  fins  dusky  and  pale  brown  ;  lateral 
line  nearly  straight. 


The  Ling  {Molva  vulgaris). 

Genus  Molva. — Body  elongated,  nearly  cylindrical,  and 
eel-like,  covered  with  small  scales ;  chin  with  a  barbel. 
Two  dorsal  fins,  the  first  separated  from  the  second  by  a 
small   interspace,  anal   and   second   dorsal    distinct    from 
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caudal ;  ventral  naiTCHr  with  six  rqrs.  Teeth  in  the  janrs 
and  on  the  vomer  in  a  czrdHoan  bond ;  absent  firom  the 
palatines  and  tDi^;iie ;  some  large  teedi  in  die  lower  ja:ir 
and  on  the  vomer;  branrhiostegals  seven, peeodo-branchiae 
absent  Native  fishes  of  the  temperate  waters  of  the 
Northern  Hemisphere. 

Clarias  marina, — Belon,  de  AqaadL  pi  131. 
Asellus  longus ;  ling,  Anglis  dictus —  Wtlli^;hby,  pi  175. 
Tab,  L  M,  2,  No.  2. 

Gadus. — Artedi,  Spec  Pise  p.  36,  Na  9 ;  Gen.  pi  22,  Na  91 
Gadus  Molva. — Lin.  Syst  Nat  L  p.  439;  Lac^iLpL432 ; 
Donovan,  Brit  Fish.  iv.  pL  102  ; 

Lota  Molva. — ^Jcnyns*  Manual,  p.  448  ;  YanrcU,  iL  pi  264 ; 
Pamell,  R  Firth  of  Forth,  p.  192 ;  Thompson,  Nat  H.  IreL 
iv.  p.  185. 

Molva  vulgaris. — Flem.  Brit  -Anim.  p.  192 ;  Giinther, 
CataL  iv.  p.  361 ;  Day  pt  iv.  p.  305.  PL  86 ; 

Ling, — Pennant,  Brit  ZooL  iiL  p.  262  ;  Couch,  iil  p.  89^ 
pi.  145- 

Geographical  distribution, — From  the  northern  coasts  of 
Europe  to  the  western  part  of  the  Mediterranean ;  abundant 
along  the  coasts  of  north  Europe  to  Iceland,  in  the  North 
Sea  and  off  Norway  ;  absent  from  the  Baltic  ;  very  com- 
mon off  the  Orkneys,  St  Andrews,  and  in  the  Firth  of 
Forth.  Abundant  off  Yorkshire  and  Norfolk,  but  not  of 
large  size ;  frequent  in  Devonshire,  and  common  in 
Cornwall  and  the  Scilly  Islands.  Found  all  round  the 
Irish  coasts. 

General  habits. — Frequents  the  rocky  borders  of  the 
wide  valleys  of  the  sea,  preferring  deep  water  and  feeding 
generally  near  the  ground,  a  bold,  greedy,  and  voracious  fish, 
very  tenacious  of  life ;  approaching  the  coasts  at  spawning 
time.    Like  the  cod-fish,  the  ling  will  swallow  occasionally 
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almost  any  substance  it  meets  with.  The  late  Mr.  F, 
Buckland  had,  in  his  museum  at  South  Kensington,  a  pewter 
flask  containing  two  glasses  of  ardent  spirit,  which  had  been 
taken  from  the  stomach  of  a  ling,  caught  off  Brandon  Head, 
Co.  Kerry,  in  Februarj^,  1849.  Similar  instances  of  this  fish 
swallowing  foreign  substances  are  recorded-  In  one  stomach 
were  found  several  bits  of  parchment  and  sealing  wax 
— "inducing  the  supposition  that  it  had  swallowed  one  of 
those  mournful  messages  of  shipwreck,  which  are  far  too 
common  *'  (Day), 

Food  of. — Almost  any  living  thing  not  too  large  for  its 
mouth  and  gullet,  with  the  exception  of  Crustacea,  which, 
curiously  enough,  this  fish  does  not  seem  to  care  for  ;  the 
stomachs  of  fish  caught  where  crabs  and  lobsters  were 
known  to  abound^  showing  no  evidence  of  this  food  ;  plaice, 
dabs,  flounders,  skulpins  {Cailionymns  iyra\  called  by  the 
Torbay  fishermen  "  Millers'  thumbs,**  and  even  dog-fish 
have  been  found  in  lings'  stomachs.  I  was  told  by  a 
smack-owner  at  Brixham,  that  he  once  took  out  of  a 
h'ng's  stomach  a  small  sucking-pig !  A  sow,  doubtless, 
had  farrowed  on  board  some  vessel,  a  little  pig  died 
and  had  been  thrown  overboard,  and  a  ling,  somewhere 
near,  had  met  with  it,  and  consigned  it  to  its  living 
tomb. 

Spawning. — April,  May,  and  June,  The  mode  of  deposi- 
tion of  the  spawn  is  not  certainly  known.  Pennant  states  that 
in  the  Yorkshire  seas  the  ling  spawns  in  June,  and  '*  deposits 
its  eggs  in  the  soft  oozy  ground  off  the  mouth  of  the  Tees, 
at  which  time  the  males  separate  from  the  females  and 
resort  to  some  rocky  ground  near  Flam  borough  Head, 
where  the  fishermen  take  great  numbers,  without  ever 
finding  any  of  the  female  or  roed  fish  among  them."  This 
statement  of  Pennant  (Brit  Zool.  iii.  262,  ed.  18 1 2),  must 
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not  be  received  without  absolute  proof  Several  of  the 
gadidcB  are  known  to  spawn  near  the  surface,  and  in  the 
alh'ed  genus  to  Molva,  viz.,  Motelia^  the  M.  argenttola  is  a 
surface  spawner  StiU  we  may  meet  with  distinctions  in 
this  respect,  not  only  among  genera,  but  even  among 
different  species.  The  herring  is  known  to  be  a  ground- 
spawner  ;  the  pilchard  is  probably  a  surface-spawner,  both 
belonging  to  the  genus  Ciupea, 

The  ling  is  a  prolific  spawner,  the  roe  of  a  large  one 
has  been  known  to  weigh  1 1  pounds.  Young  specimens, 
about  a  foot  in  length,  are  described  by  Thompson  as  being 
prettily  coloured.  In  one  he  examined,  he  states  that  the 
colour  of  back  and  sides  was  yellowish  olive,  handsomely 
broken  and  divided  throughout  into  patterns  of  lines  of 
pale  lilac,  the  ventral  fins  were  white,  with  a  delicate  lilac 
hue.  The  usual  length  of  the  ling  is  from  three  to  four 
feet  Pennant  mentions  one  of  seven  feet ;  the  largest 
native  specimen  of  which  Thompson  had  a  record,  weighed 
59  pounds,  and  was  captured  near  Carrickfergus.  Thomp- 
son also  speaks  of  one  caught  in  Belfast  Bay  which  was 
5  feet  long.  The  person  who  caught  it  described  it  as 
"having  evinced  great  ferocity  when  brought  into  the 
boat." 

Modes  of  mpture, — By  hand  lines  and  long  lines;  the 
season  of  best  catches  varies  on  different  parts  of  the  coast 
In  the  west  of  England  it  is  in  January  and  February;  tn 
Scotland  from  the  20th  of  May  to  the  I2th  of  August,  the 
well-known  date  of  the  commencement  of  grouse-shooting. 
In  the  north  of  Ireland,  it  is  in  March,  the  fish  not  spawning 
there  till  the  end  of  May.  Decked  and  open  boats  are 
used.  The  h(K>ks  are  baited  with  a  piece  of  herring,  plaice, 
flounder,  conger  or  squid,  all  of  which  should  be  used  when 
c   freiih      In   Galway.    where    ling   is  taken    in    large 
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quantities,  1 5  to  20  dozen  being  caught  in  a  day  on  a  long 
lincj  the  ling  fishermen  generally  remain  out  a  week  from 
home,  and  come  in  ever^--  night  to  a  harbour  in  Baffin 
Islands,  Sharks  and  dog-fish  frequently  rob  the  lines  of 
the  captured  ling,  especially  in  the  Orkneys  and  the  north 
of  Scotland. 

Quality  of  flesh, — It  is  not  generally  held  in  high  esteem 
in  a  fresh  state,  but  is  extensively  consumed  by  the 
fishermen  and  by  the  poorer  classes.  The  flesh  is  void  of 
that  firmness  and  flakiness  that  belong  to  several  other 
species  of  the  cod-fish  family,  and  the  flavour  cannot  be 
highly  recommended.  But  '*de  gustibus  non  est  dis- 
putaodum/*  for  Rowell  says,  that  "  when  boiled  it  is  much 
like  cod,  but  firmer  and  whiter  and  has  a  fine  flavour,  but 
to  make  a  dinner  of  it,  it  should  be  baked,  well-seasoned 
with  nutmeg,  salt  and  pepper,  and  a  lump  of  the  liver 
cooked  with  it  When  thus  prepared  it  makes  a  dinner 
one  can  eat  with  great  relish,  and  feel  very  satisfied  after 
it"  (Day,  iv,  p.  307).  Buckland  also  thought  highly  of 
ling.  He  says  :  *'  It  is  surprising  that  it  is  so  little  eaten 
by  Englishmen,  for  in  it  cheapness  is  really  combined  with 
goodness,"  The  roe-lobes  when  about  half  developed  are 
thought  a  delicious  dish  fried  or  roasted.  The  greater 
proportion  of  ling  is  salted,  both  for  home  and  export 
consumption.  It  is  considered  to  be  in  best  season  from 
February  to  the  end  of  May.  Young  fish  are  decidedly 
preferable  to  large  ones  ;  when  boiled  ling  is  insipid,  it  is 
better  fried  or  baked  Some  people  think  it  is  very  good 
in  a  pie.  It  is  not  to  be  despised  when  stewed,  but  then 
much  depends  on  the  richness  of  the  gravy,  and  the  dis- 
criminate use  of  tasty  sauces.  The  young  fish,  which  in 
Yorkshire  are  called  drizsks^  are  largely  consumed  there,  and 
arc  thought  excellent     Doubtless  the  ling  forms  a  cheap 
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and  nourishing  diet,  and  on  this  account,  and  from  its  great 
abundance,  it  must  be  deemed  a  very  valuable  article  of 
fish-diet 

Cmnmercial  zWir/^.— When  sal  ted » ling  is  a  very  consider- 
able article  of  commerce,  especially  in  Orkney  and  Shetland, 
where  this  fish   abounds.     It  is  not  possible  to  speak  in 
definite  terms  of  the  quantity  of  ling  taken   in   Scotland, 
because  the  reports  of  the  Commissioners  of  the  Fishery 
Board  include  in  their  accounts  cod  and  hake  as  well  as  ling. 
The  total  quantity  of  cod,  ling,  and  hake  taken  during  the 
year  ending  December,  1880,  was  163,539!  cwts.,  of  which 
^S5»745t  cwts.  were  cured  dry,  and  7»794i  cwts,  were  cured 
in  pickle,  and  the  total  quantity  exported  was  79,946  cwts. ; 
for  the  year  ending  December,  3 1  st,  1881,  there  was  a  falling 
off,  as  shown  by  the  following  figures.      Total   captured, 
1 19,589  cwts.,  of  which  115,513^  cwts»  were  dry-cured,  and 
407St  cwts.  pickled  ;  61,426  cwts.  being  exported,    Spain 
and  Italy  take  the  principal  proportion  of  these  cured  fish. 
The  wholesale  price  of  live  ling  at  Grimsby  is  from  401.  to 
180J.  per  score,  according  to  size  and  quality.     The  ling  is 
very  little  seen  in  London,  being  confined  chiefly  to  such 
places  as  the  New  Cut,  Lambeth,  where  it  is  sold  at  3^. 
per   pound   to   the   poor  of  the  neighbourhood.     Ling  is 
prepared  like  cod  ;  the  head  is  cut  off,  the  body  then  split, 
salted  in  brine  and  dried,  when  it  is  ready  for  transmission. 
The  liver  is  full  of  oil,  and  is  used  for  lamps  and  other 
purposes.     Perhaps  it  may  be  as  beneficial  as  the  liver  of 
cod   medicinally ;   perhaps   ling-liver   oil    is  used   in   the 
preparation  of  cod-liver  oil.     At   any  rate,   it  has  been 
used  in  severe  cases  of  rheumatism  ;  the  exudation  of  the 
skin  of  those  who  had  taken  it  is  said  to  have  exhaled  a 
timgy  odour     Coarse  isinglass  is  made  from  the  ling^s  air* 
bladder,  or  **  sounds  "  as  they  are  popularly  called,  similar 
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to  that  obtained  from  the  cod-fish.  The  fish  arc  good 
throughout  the  year,  except  fi^r  a  month  or  two  just  after 
spawning,  so  that  they  afford  wholesome  food  from  August 
to  May»  speaking  generally,  though  in  Shetland  the  chief 
period  for  capture,  as  already  mentioned,  is  from  May  to 
August 

Names, — Z/V/jf  beyond  al!  doubt  denotes  longy  and  refers 
to  the  great  length  of  this  Gadoid.  It  is  so  named  in 
several  European  languages  :  the  Dutch  kng;  the  Ice- 
landic ianga,  a  ling,  from  iangr,  **  long  ;  **  the  Nonvegian 
langa,  longa  ;  the  Swedish  langa  ;  the  German  iattge — also 
called  idng'fisch — "  long  fish."  Satchel  1,  in  his  Provisional 
Index  to  a  Glossary  of  Fish  Names,  gives  the  following: 
drizzle,  ling-grissU,  oHc,  spotted-ling,  natlie,  white-ling. 
Drizsle  is  explained  in  HaHiwell  (2)  "  as  a  very  small  salt 
ling." 

General  description. — Height  of  the  body,  7  to  8  in  the 
total  length  ;  lower  jaw  shorter  than  the  upper,  with  a 
single  barbel  longer  than  the  eye ;  a  short  barbel  near 
each  nostril  ;  teeth  in  the  upper  jaw  small  and  numerous, 
in  the  lower  jaw  larger  and  stronger  ;  a  semi-circular  band 
on  the  vomer,  with  a  l^^^  larger  ones  interspersed  ;  very 
small  interspace  between  the  first  and  second  dorsal, 
pectoral  about  half  as  long  as  the  head  ;  ventral  jugular, 
anal  fin  resembling  the  second  dorsal,  and,  like  it,  distinct 
from  the  caudal,  which  is  rounded  ;  lateral  line  nearly 
straight  ;  scales  small  and  adhering  to  the  skin.  Colour: 
the  back  and  sides  grey,  lighter  beneath  ;  dorsal,  anal  and 
caudal  edged  with  white.  The  pretty  colour  of  the  young 
lings  has  been  already  referred  to. 
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The  Torsk  {Brosmius  brosme). 

Genus  Brosmius,  —  Body  somewhat  elongated  and 
covered  with  small  scales ;  a  single  dorsal  fin  extending 
from  a  line  about  level  with  the  origin  of  the  pectoral  down 
the  whole  back  ;  anal  much  shorter ;  both  dorsal  and  ana 
fins  are  distinct  from  the  caudal,  which  is  rounded 
branchiostegals  seven ;  ventrals  narrow,  with  five  rays  ; 
teeth  cardiform,  and  in  the  upper  jaw  in  a  narrow  band  ; 
present  on  the  vomer  and  on  the  palatine  bones  ;  pseudo- 
branchiae  absent ;  a  barbel  at  the  chin. 

From  the  Polar  Seas,  along  the  northern  coasts  of  Europe 
as  far  as  Yorkshire  ;  coasts  of  the  United  States  as  far  as 
Cape  Cod. 

Brosme, — Strom.  Sondm.  i.  p.  272,  t  i.  fig.  19  ;  Pontopp. 
Norg.  Nat  Hist  ii.  p.  207. 

Torsk, — Pennant,  Brit  ZooL  lii.  p.  269,  pL  xxxvii. 

Torsk-fish, — Low,  Faun.  Oread,  p.  200. 

Gadus  brosme, — Fabric.  Faun.  Groenl.  p.  149  ;  Lac^p.  11. 
p.  450 ;  Donovan.  Brit  Fish.  lii.  pi.  Ixx  ;  Faber,  Fische 
Islan.  p.  84. 

Brosmius  vulgaris, — Flem.  Brit  Anim.  p.  194  ;  Jenyns' 
Manual,  p.  452  ;  Yarrell,  ii.  p.  285  ;  Nilss.  Skan.  Faun.  iv. 
p.  597  ;  Parnell,  Fish.  Firth  of  Forth,  p.  197  ;  Thompson, 
Nat  H.  Irel.  iv.  p.  186. 

Brosmius  brosme. — Giinthcr.  Catal.  iv.  p.  369  :  Day,  pt  iv. 
p.  323,  pl.  xc.  fig.  2. 

Torsk, — Couch,  iii.  p.  96,  pl.  147. 

Geographical  distribution. — A  decidedly  northern  fish,  ex- 
tending from  about  73°  to  53°  N.  Lat,  but  rare  so  far 
south.  It  occurs  in  Spitzbcrgen  abundantly,  also  on  the 
north   coast   of  Norway,  among  the  Faroes   and   on  the 
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south  and  west  of  Iceland.  A  considerable  number  of 
torsk  are  brought  in  to  Grimsby  during  the  season  every 
year  by  the  North  Sea  fishermen  ;  it  is  occasionally  taken 
off  the  coast  of  Yorkshire,  where  it  appears  to  have  reached 
the  ultima  ThuleoVits  southern  wanderings.  It  is  occasion- 
ally caught  in  the  Firth  of  Forth,  while  at  Shetland  it 
swarms,  and  is  as  common  as  the  ling  ;  is  not  so  common 
in  the  Orkneys  ;  has  been  recorded  from  Wick,  where  it  is 
taken  about  fifty  miles  to  the  north-east,  in  about  50 
fathoms  of  water,  at  a  place  called  Skate  Hole,  from  the 
abundance  of  these  fish  (Day).  It  has  been  taken  at 
Whitby  (i860),  and  is  said  to  be  frequently  caught  in  the 
deep  water  off  the  Yorkshire  coast.  Its  visits  so  far  south 
are  probably  exceptional.  Couch  says  there  is  no  record 
of  the  fish  being  met  with  in  England. 

General  kalnts, — Lives  in  deep  water,  and  the  adult  fish 
are  seldom  met  with  excepting  at  great  depths,  from  60  to 
100  fathoms.  The  young  approach  the  land  in  shoals 
early  in  the  year,  and  leave  late  in  the  summer.  It  prefers 
a  rocky  bottom  where  there  is  an  abundance  of  seaweed 
during  the  spawning  time.  A  writer  in  Land  and  Water 
(May  7th,  1881)  states  that  from  the  middle  to  the  end  of 
April,  1 88 1,  large  shoals  of  these  fishes  were  found  follow- 
ing in  the  track  of  the  herrings  during  the  spring  herring 
.fishery  off  Sweden.  According  to  Faber  {Naturgeschkhte 
der  Fiseke  Islands,  Francf  1829),  the  torsk  is  often  thrown 
up  dead  in  large  numbers  on  the  coasts  of  the  Faroe  Islands 
and  the  south  coast  of  Iceland  after  storms.  The  same 
authority  states  that  the  larger  kind  of  cod  pursue  it,  and 
that  it  is  much  troubled  with  a  parasitic  worm  which 
infests  its  skin  and  produces  tumours. 

Food  ^/— The  torsk,  living  at  a  great  depths  like  other 
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fishes  of  similar  habits,  seldom  shows  signs  of  any  fcxxi 
in  the  stomach.  The  contents  are  vomited  when  the  fish  is 
hooked,  and  the  empty  stomach  has  given  rise  to  the 
belief  that  it  feeds  only  on  the  pieces  of  seaweed.  But  an 
empty  stomach  is  no  proof  of  abstinence  from  food^  not 
only  in  deep- water  fishes,  but  in  other  kinds.  It  is  always 
necessary  in  examination  to  pay  attention  to  the  contents 
of  the  intestines,  some  portion  of  which  generally  contains 
the  remains  of  food,  the  nature  of  which  can  be  more  or 
less  satisfactorily  ascertained  by  the  use  of  the  lens  and 
microscope.  The  food  of  this  fish  is  much  the  same  as  that 
of  the  cod  and  ling.  **  Among  several  examined,  in  the 
stomach  of  one  was  found  a  good-sized  haddock,  two 
small  flounders,  a  buckie  with  a  hermit  crab  inside  it»  and 
small  corallines,  while  in  some  of  the  others  were 
crustaceans  and  small  fish  *'  (Day).  In  the  stomach  of 
another  was  found  what  appeared  to  be  roe,  which  was 
"  mixed  with  a  dirty  bluish  thick  liquid,  and  a  large  fish- 
hook of  31  in.  in  length.'* 

Spawning, — It  breeds  in  April  and  May  among  fuci  or 
other  seaweeds,  according  to  Faber ;  but  this  statement 
still  awaits  corroboration.  Its  average  length  is  about  i8 
inches,  but  it  attains  to  a  much  greater  siae.  Low  mentions 
one  42  inches  in  length ;  and  on  the  south  coast  of  the 
Island  of  Fuhnen,  in  1880,  one  weighing  42  lb.,  whose  roe 
weighed  7  lb.,  was  captured. 

Mo(ks  of  capture. — By  long-lines  and  hand-lines,  similar 
to    cod    and   ling;    more    generally  by  hand-lines    with 

lall  hooks.     So  abundant  were  the  torsk  said  to  be  at 
"certain  times  in  the  fiords  of  the  Island  of  Spitzbergcn,  that 
they  could  be  captured  with  hand-nets. 

Quality  of  flesh. — According  to  Faber,  hard  but  well- 
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flavoured.  Olsen  says  the  flesh  when  eaten  fresh  is  not 
good,  and  is  best  when  dried.  Low  says  it  is  one  of  the 
best  of  cured  fish,  swells  in  boiling,  and  is  flaky  ;  when  eaten 
fresh  he  confesses  it  is  rather  tough,  and  that  on  this 
account  people  prefer  it  salted. 

Commercial  value, — Seldom  if  ever  seen  in  any  or"  the 
English  markets  excepting  at  Grimsby,  to  which  port  it  is 
brought  by  the  North  Sea  fishermen.  In  the  Shctlands 
torsk  forms  a  considerable  article  in  the  fishing  trade  of  the 
inhabitants.  Formerly  torsk-fishing  in  Norway  was  not 
much  pursued,  and  formed  no  branch  of  merchandise. 
What  was  taken  was  treated  as  stockfish,  and  eaten  by  the 
population.  Owing,  however,  to  the  investigations  and 
discoveries  of  Sars,  the  Nor^^ay  torsk  fishery  is  assuming 
some  importance.  There  can  be  no  doubt  that  this  fish 
properly  cured  forms  wholesome  food.  Its  distant  northern 
habits,  however,  have  hitherto  precluded  its  being  brought 
forward  as  a  commercial  fish  of  importance. 

Nanus, — The  name  of  Brosme,  whence  the  Latin  generic 
name  oi  Brosmius^  was  first  used  by  Strom  in  his  *  Physical 
and  Economic  Description  of  the  Bailiwick  of  Sondmdr,Ber- 
gen,  Denmark'  {Physisk  og  oekonoftonomisk  Beskrwelse  over 
Fogderkt  Sbndmdr^x,  p.  272.  Soroe,  1762), and  by  Pontop- 
pidan,  *  History  of  Norway  *  (ii,  p,  207).  The  name  of  torsk 
(or  tusk)  is  Danish,  and  is  used  for  a  cod  or  haddock  as  well 
as  for  the  fish  under  consideration.  Brismak  is  another 
name  of  this  fish,  and  is  used  in  Shetland,  Klip-fisk  is 
Danish,  and  is  used  for  the  torsk  when  dried,  "  haberdine," 
stock-fish.     In  Massachusetts  it  is  called  cusk. 

General  description. — Head  small  in  proportion  to  the 
fish,  the  chin  furnished  with  a  barbel  ;  height  of  body, 
about  8  in  the  total  length  ;  upper  jaw  somewhat  the  longer  ; 
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teeth  cardiform,  with  an  inner  row  in  the  lower  jaw  the 
larger  ;  palatine  and  vomerine  teeth  mixed  with  larger  ones  ; 
absent  from  the  tongue.  Dorsal  fin  single  and  thick, 
commencing  above  the  root  of  the  pectoral,  continuous  to 
the  root  of  the  caudal,  where  it  is  distinct ;  anal  fin  distinct 
from  the  caudal,  which  is  rounded.  Ventrals  fleshy  and 
broad,  ending  in  joints.  Lateral  line  not  distinct  Colour  : 
head  and  upper  part  of  the  body  dusky  grey  tinged  with 
yellow,  lighter  on  the  sides  and  beneath.  All  the  fins 
except  the  ventral  have  a  light  whitish  border  ;  a  dark  base 
on  the  caudal,  dorsal  and  anal. 


Family  Pleuronectida. 

Body  strongly  compressed,  flat,  with  one  side  coloured, 
the  other  white,  or  occasionally  spotted  ;  the  coloured  side 
always  uppermost ;  the  eyes,  except  in  very  young 
individuals,  both  on  the  coloured  side,  and  sometimes 
rudimentary.  Bones  of  the  head  unsymmctrical,  not  equally 
developed ;  dorsal  and  anal  fins  long  and  undivided ; 
pectorals  present,  rudimentary  or  absent ;  scales  of  moderate 
size,  small  or  absent ;  lateral  line  on  the  coloured  side, 
single,  double,  triple  or  absent,  curved  or  straight  Air- 
bladder  absent  ;  gills  four ;  branchiostegals,  six  to  eight ; 
pseudo-branchiae  well  developed.  Carnivorous  fishes ;  in- 
habiting the  sandy  or  muddy  bottoms  of  the  seas  of  all 
the  regions ;  many  ascending  rivers  for  great  distances  ; 
seldom  inhabiting  very  great  depths,  or  frequenting  rocky 
coasts.  Some  forms  can  be  readily  acclimatised  in  fresh 
water.  The  Pleuronectoids  may  be  divided  into  two  great 
divisions. 
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A.  The  jaws  and  teeth  nearly  equal  on  both  sides,  containing 
the  following  British  genera,  with  their  chief  charac- 
teristic distinctions, 

1.  Hippoglossus, — Eyes  on  the  right  side ;  teeth  of  the 
upper  jaw  in  two  series ;  dorsal  fin  commences  above  the 
eye. 

2.  Hippoglossoides, — Eyes  on  the  right  side ;  teeth  small 
and  in  a  single  series ;  dorsal  fin  commences  above  the  eye. 

3.  Rhombus, — Eyes  on  the  left  side ;  teeth  of  the  jaws 
forming  a  band,  teeth  oh  vomer ;  the  dorsal  fin  commences 
at  a  point  between  the  eye  and  the  snout 

4.  Zeugopterus,  Gottsche  =  Phrynorhombus,  Giinther. — 
Eyes  on  the  left  side ;  teeth  of  the  jaws  in  a  band ; 
vomerine  teeth  absent ;  the  dorsal  fin  before  the  eyes. 

5.  Arnoglossus. — Eyes  on  the  left  side;  teeth  small  in 
the  jaws  and  generally  in  one  series ;  dorsal  commences 
near  the  snout ;  scales  deciduous. 

B.  !^aws  and  teeth  unequally  developed ;  more  on  the  blind 
side  than  on  the  coloured, 

6.  Pleuronectes, — Eyes  on  the  right  side;  upper  eye  in 
a  line  behind  the  lower,  or  even  with  it,  but  not  in  advance 
of  it ;  teeth  of  moderate  size  ;  dorsal  fin  commences  above 
the  upper  eye,  but  not  in  advance  of  it ;  pectoral  fins  both 
present 

7.  Solea. — Eyes  on  the  right  side ;  teeth  small  only  on 
the  blind  side ;  scales  ctenoid  ;  upper  eye  in  advance  of 
the  lower ;  the  dorsal  fin  commences  above  the  upper  eye. 
Pectorals  developed,  rudimentary  or  absent 


252     THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


The  Holibut  {Hippoghssus  vulgaris). 

Genus  Hippoglossusr — Eyes  on  the  right  side  ;  head 
small,  compared  with  the  size  of  the  fish  ;  mouth  wide  ; 
teeth  in  two  rows  on  the  upper  jaw,  the  outer  teeth  being 
conica!  ;  in  the  lower  jaw  conical  and  widely  set ;  lingual, 
palatine  and  vomerine  teeth  absent ;  dorsal  fin  commences 
above  the  eye  ;  the  rays  of  the  dorsal  and  fin  rays,  except 
the  last  few,  simple  ;  scales  very  small,  cycloid.  Lateral 
line  nearly  straight  or  curved  anteriorly ;  branchiostegals 
seven* 

Hippoghssus. — Rondelet,  xi.  c  l6,  p.  325  ;  Willughby, 
p.  99,  tab.  F,  M,  6  ;  Gesner,  pp,  669,  787* 

PUuronecUs. — Artcdi,  Spec,  Pise.  p.  31,  No,  3;  Gen. 
p.  17,  No.  3, 

HelUflymitf\ — Pen  top.  Norg,  Nat  Hist  li.  p.  220 ;  Strom, 
Sond.  i.  p.  300. 

PUuronectes  hippoghssus. — Lin.  Syst.  Nat  L  p,  456 ; 
LactJp.  iv.  p.  601  ;  Donov,  Brit.  F,  iv.  pi  75. 

Hippogiossus  vulgaris. — Flcm.  Brit.  Anim.  p.  199  ;  Jcnyns* 
Manual,  p,  460;  Yarrell,  ii,  p.  321  ;  Pamclt,  Fish,  of  F.  of 
Forth,  p.  212  ;  Day,  pt  v,  p,  5,  pK  94 ;  Giinther,  Catal.  iv* 
p.  403  ;  Study  of  Fishes,  p,  555. 

Holibut  flounder, — Pennant,  Brit,  Zool.  iii.  p.  302. 

HolibuL — Couch»  iii.  p.  149,  pi.  159. 

Geographical  distribution. — North  Atlantic,  from  the 
coasts  of  Spitzbergen  to  the  shores  of  the  British  and 
French  coasts ;  well  known  on  the  coasts  of  Nor\^^y, 
Iceland,  and  Greenland  ;  abundant  off  the  Orkneys  and 
Shetland  ;  common  in  the  North  Sea  ;  great  numbers  are 
ajinually  brought  in   by  the  cod  vessels   to  the  Grimsby 
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Dock  Market^  where  they  meet  with  a  ready  sale.  Resident 
off  the  Yorkshire  coast,  but  said  to  be  not  so  numerous  now 
as  30  or  40  years  ago.  Occasionally  taken  at  Yarmouth  and 
on  the  eastern  shores,  becoming  rarer  southwards,  though 
large  specimens  arc  sometimes  captured  off  the  Devonshire 
and  Cornwall  coasts  ;  has  been  taken  of  large  size  in  tJie 
Isle  of  Man.  Frequent  along  the  east  coast  of  Scotland  ; 
found  in  the  Moray  Firth,  Banff,  Aberdeen,  and  St, 
Andrews,  According  to  Thompson,  the  holibut  is  oc- 
casionally taken  on  all  parts  of  the  coast,  chiefly  on  those 
of  Down  and  Antrim  and  Belfast  Bay,  where  they  occur 
from  December  to  March  inclusive.  The  holibut  is  found 
on  the  coasts  of  Kamtchatka  and  California,  on  extensive 
deep-sea  sand-banks,  from  50  to  100  fathoms. 

Gemral  habits. — An  inhabitant  of  deep  waters,  feeding 
generally,  like  the  cod,  near  the  bottom,  Bloch  states  that 
they  lie  at  the  bottom  in  rows  with  open  mouths,  waiting 
for  the  approach  of  crabs  or  fishes  that  may  come  within 
reach,  and  if  unsuccessful  in  their  object,  that  they  will 
occasionally  make  a  formidable  attack  on  the  tail  of  their 
nearest  neighbour.  In  reference  to  this  assertion,  Couch 
remarks  that  it  may  be  able  to  acf ount  for  the  frequent 
injury  which  the  captured  holibut  exhibits  on  its  tail,  which 
is  often  much  lacerated  and  sometimes  entirely  lost  The 
lacerated  or  tailless  holibuts,  however,  do  not  generally  owe 
their  losses  to  an  attacking  enemy  of  any  kind.  I  have 
seen  numbers  of  these  semi-moti!ated  fishes  at  Grimsby, 
and  on  my  inquiring  the  cause  I  was  told  that  it  was 
owing  to  the  violent  exertions  of  the  fish  to  rid  themselves 
of  the  cord  which  the  fishermen  tie  round  the  tail,  whereby 
to  suspend  them.  When  hooked  or  speared,  a  large  holibut 
fights  vigorously  to  escape,  and  requires  great  tact  and  judg- 
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ment  on  the  part  of  the  fisherman  to  secure  it  Thompson, 
however,  says  that  the  Irish  fishermen  consider  it  to  be  a 
simple  fish,  easily  killed,  and  that  they  ne\'er  lose  one  in 
consequence  of  its  weight  (p.  200), 

Food  of, — Other  fishes  ;  crabs  and  other  Crustacea  ; 
Ophiuridae  {Ophiocoma  rosea),  molluscs.  In  a  fish  weighing 
120  pounds,  Thompson  found  the  remains  of  a  ray,  the 
tail  of  which  was  about  a  foot  in  length,  **  the  position  of  the 
victim  showing  that  it  had  been  swallowed  head  foremosL** 
Holibut  are  perhaps  the  most  voracious  of  all  the 
PUurmuciidcSy  and,  like  some  of  the  Gadoids  (cod-fish  family)^ 
are  sometimes  indiscriminate  in  the  objects  they  swallow. 
Pennant  states  that  two  instances  occurred  in  one  year 
of  their  swallowing  the  lead  weight  af  the  end  of  a  line, 
with  which  the  seamen  were  sounding  the  bottom  from 
on  board  a  ship  ;  one  off  Flam  borough  Head,  the  other 
going  into  Tinmouth  Haven  ;  the  latter  was  taken,  the 
other  disengaged  itself  In  the  stomachs  which  I  have 
examined  I  found  crushed  molluscs,  such  as  razor*shelU 
{SoUn). 

Spawning, — In  the  spring.  Mode  of  the  deposition  of 
the  spawn  has  not  been  ascertained ;  the  roe  is  said  by 
Buckiand  (Familiar  Hist-  of  Brit  Fish,  p*  162)  to  be  of  a 
pale  red  colour,  and  the  ova  very  numerous*  The  holibut 
is  the  largest  of  the  family,  and  may  attain  to  the  weight 
of  several  hundredweights,  Olafsen,  who  wrote  on  Iceland, 
(Rcyse  igicnnem  Island,  etc  Soroc,  1772,  2  vols,  4tQX 
mentions  a  holibut  nearly  20  feet  in  length,  so  that  in 
some  rare  instances,  as  Couch  obscr%-cs,  it  seems  scarcely 
an  exaggeration  in  Lac^pidc  to  compare  a  holibut  to  a 
whale.  Pennant  mentions  one  caught  in  the  Menai  Straits 
weighing  300  pounds,  measuring  7  feet  6  inches  in  length. 
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by  3  feet  6  inches  deep.    Specimens  of  100  pounds  in  weight 

are  frequent     The  largest  I  ever  saw  was  at  Grimsby  ;  it 

weighed  about  119  pounds.     Large  fish  arc  caught  on  the 

Newfoundland  bank,  where  it  appears  to  meet  with  wery 

'  abundant  food. 

Modes  of  capture, — By  hook  and  line  ;  frequently  on  the 
cod  lines.  They  are  also  taken  by  the  trawl  The  baits 
used  are  a  piece  of  fish,  or  whelk  or  squid  ;  any  bait  which 
is  used  for  the  cod  or  turbot  will  answer.  Couch  states 
that  holibut  arc  fond  of  congregating,  and  that  when  lying 
in  shallow  water,  basking  in  the  sun,  the  fishermen  some- 
times attempt  to  spear  them,  but  that  they  are  obliged  to 
be  very  careful,  as  the  fish  are  powerful,  and  the  boats  are 
in  danger  of  being  upset.  When  the  fish  is  pierced  with 
the  spear,  the  fisherman  raises  it  very  slowly,  and  so  soon 
as  it  is  brought  within  reach  a  club  is  used.  Mr.  Lord 
gives  an  interesting  account  of  holibut  spearing  as  practised 
by  the  Indians  of  Port  Rupert,  in  North  America,  in  his 
*  Naturalist  in  British  Columbia.' 

Quality  of  flesh, — Firm,  but  said  to  be  somewhat  dry  in 
the  large  examples  ;  fish  of  3  to  4  feet  in  length  are,  however, 
very  good  food.  The  head  and  the  parts  about  the  fins 
are  represented  as  being  the  "  tit-bits.**  Some  people  say 
that  holibut  should  not  be  boiled,  and  that  it  is  much 
better  baked  or  stewed.  I  think  boiled  holibut  excellent. 
The  flesh  is  delicate  and  tasty.  Mr.  Rowell,  in  Z/7//// a«^/ 
Water,  gives  the  following  receipt,  and  thus  expresses  his 
opinion  of  the  fish,  "  Get  a  piece  of  holibut  from  a  small 
one,  season  it  with  nutmeg,  pepper  and  salt,  and  bake  it  in 
the  oven,  and  I  know  nothing  so  fine  ;  no  fish— turbot,  sole 
or  salmon — can  excel  it  It  does  not  do  to  boil,  it  is  too 
soft,  1  think,  and  it  is  too  thick  to  fr>s  and  it  docs  not  do 


236     THE  NA  TURAL  HISTORY  OF  COMMERCIAL  SEA 


to  slice  it ;  but  cut  a  piece,  3  or  4  pounds  or  more  and  bake 
it  ;  it  makes  a  most  delicious  fish  dinner."  Curried  slices 
of  hoUbut  are  much  recommended  by  some  persons, 
Rondelet  (circ.  1550)  speaks  of  this  fish  as  "  one  of  hard  but 
pleasant  flesh,  very  similar  to  that  of  the  turbot" 

Commercial  value. — Of  much  more  importance  now  than 
formerly  ;  frequent  in  the  markets  of  the  north  of  England, 
especially  at  Grimsby,  where  it  meets  with  a  ready  sale, 
the  price  varying  from  js.  to  \%s,  per  stone  ;  the  ordinary 
selling  price  being  about  from  8j".  to  I2x,  per  stone.  Mr* 
Rowcll  states  that  holibut  is  greatly  esteemed  at  Newcastle, 
and»  as  a  test,  notes  that  cod  is  retailed  at  4//.,ling  at  5^. or  6<i, 
and  holibut  at  \od,  or  \s,  per  pound,  which  prices  show  the 
places  respectively  they  hold  in  local  estimation.  It  is  fre- 
quently seen  in  the  London  markets  ;  but  it  is  not  held  in  the 
estimation  which  it  deserves.  The  Jews  arc  said  to  be  very 
fond  of  holibut,  but  they  must  have  the  whole  fish  with  the 
head  and  gills  intact.  So  little  was  once  thought  of  its 
flesh  that  it  has  disparagingly  been  termed  **the  workhouse 
turbot"  It  is  largely  consumed  in  Greenland,  Nor^^y  and 
Iceland,  where  it  is  cut  into  slips  and  dried  in  the  sun,  or 
salted  and  put  into  barrels.  Our  early  English  ancestors 
appear  not  to  have  despised  holibut,  which  is  a  dish  not 
unfrcquently  mentioned  in  John  Russell's  *  Bokeof  Nurture/ 
and  in  the  *  Boke  of  Kervynge,  empryntcd  by  Wynkyn 
dc  Wordc*  in  1413  A,D. 

Names, — Holibut^  also  written  halibut^  is  a  compound 
word,  consisting  of  the  Middle  English  hali—*'ho\y** 
*•  sacra  **  and  buiU^  **  a  plaice  or  flounder,"  so  called  because 
Bxccllcni  food  for  holidays.  This  is  evident  from  similar 
names  in  the  cognate  languages.  Dutch»  Ariliot,  An/i^^ 
holy/'  and  A^/,  "a  plaice  ;**  Swedish,  A^l£/lmtdra,  **  holy 
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flounder;"  D^msh.,  helle-Jlynder,  In  a  very  old  quaint 
book  in  black  letter,  without  date,  by  Laurens  Andrevve» 
*  Extracts  about  Fish/  &c,,  bctle  is  described  as"  a  flounder  of 
the  fresshe  water,  and  they  swimme  on  the  flatte  of  their  body, 
and  they  have  finnes  rounde  about  theyr  body,  and  with  a 
sothern  \4^nde  they  waxe  fatte  and  they  have  rede  spottis." 
(*  Early  Enghsh  Meals  and  Manners,'  Early  Engl  Text  Soc. 
1868,  p.  115.)  Young  turbots  were  also  called  bults.  The 
name  of  the  genus  Hippoglossus  was  first  given  by  Rondeletius 
to  denote  the  halibut ;  the  ordinary  Greek  name  for  a  **  sole  " 
was  Buglosms  {^Qv^Xmtruii),  and  as  the  holibut  was,  as  it 
were,  a  mighty  fish  of  the  same  family  as  the  sole,  the  name  of 
Hippoglosstis  was  given  to  express  it,  the  Greek  word  Xiriro^ 
in  composition  denoting  anything  large,  like  our  words 
"  horse-chestnut,*'  "  horse-leech,"  &c.  So  Gesner  and 
Willughby  explain  :  hippoglossus  id  est  Buglossus  maximus 
in  Occano.  Turbot  is  sometimes  used  in  the  Moray 
Firth  for  the  holibut,  and  has  continued  since  the  days  of 
Willughby,  who  gives  as  a  synonym  for  hoHbut  of  the 
Southern  Englanders  turbot  of  the  Northern  people.  The 
French  name  Le  Flitan  is  conjectural ly  explained  (in 
Gesner,  p,  669)  :  '*  Quod  fluitando  natet"  English  provincial 
names  are  Lady  Fluke ^  and  turbot  flook ;  bradan  kathan^ 
*'  flat  salmon,"  is  said  to  be  used  in  the  Moray  Firth  ;  at 
Aberdeen  large  fish  arc  turbots^  very  old  black  ones  are 
*•  blacksmiths^'  and  young  ones  are  birdies. 

General  description, — Height  of  the  body  about  one 
third  of  the  total  length  ;  lower  jaw  slightly  prominent  ; 
head  small  ;  mouth  wide  ;  teeth  conical,  pointed  ;  in  the 
lower  jaw  the  teeth  are  widely  placed  on  each  side ; 
interorbital  space  flat  and  naked.  Lateral  line  arching  over 
the  pectoral  fin  ;  the  dorsal  fin  commences  above  the  eye» 
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ascends  to  about  the  middle  of  the  body»  where  it  is  broadest, 
then  descends  towards  the  caudal,  gradually  narrowing ; 
caudal  emarginate»  with  a  wide  interspace^  between  it  and 
the  dorsal  and  anal  fins  ;  the  rays  are  unbranched»  except  a 
few  of  the  last.  No  spine  before  the  anal»  scales  small,  not 
ciliated,  dorsal  and  anal  fins  destitute  of  scales  ;  the  inter- 
orbital  space  is  also  naked  ;  gill -rakers  short,  compressedi 
widely  set,  not  half  as  long  as  the  eye.  Colour :  light  brown, 
dusky  brown,  yellowish  brown  or  olive  marbled  with 
darker  blotches ;  under  or  blind  side  white.  Body  more 
elongated  than  other  Plcuronectidx,  except  the  sole,  whose 
proportional  breadth  and  length  are  about  the  same  as  in 
the  holibyt 


The  Turbot  {R/wmbus  maximus). 

Genus  Rhombus, — Eyes  on  the  left  side ;  cleft  of  the 
mouth  wide  ;  a  narrow  band  of  teeth  in  the  jaws,  without 
canines  ;  teeth  present  on  the  vomer,  absent  from  the 
palatine  bones  ;  dorsal  fin  commences  before  the  eye.  on  the 
snout  (behind  the  eye  in  young  fish);  dorsal  and  anal  fin 
rays  mostly  branched  ;  gill  membranes  scarcely  united  at 
the  throat ;  scales  small  or  absent ;  gill-rakers  lanceolate 
and  well  developed  ;  branchiostegals  seven. 

(?)  ^ijTTa,  ^xTtTo, — Aristot  iv,  li  ;  v.  9  ;  ix,  37  ;  iElian^ 
xiv.  5  ;  Aristoph.  Lysist  115,  131  ;  Plat.  Symp,  191  D, 

*Ho'/A^o9. — Athenaius,  vii.  330  B. 

Rhombus,— ?\my,  ix.  20,  36,  67  ;  Hon  Sat  I  2,  1 16 ;  Juv. 
iv.  39  ;  Mart  cp.  xiii.  81  ;  Ovid,  Hal  125, 

Rhambus  actiUatus. — Rondelct,  xi\  c  2,  p,  310;  Gcsncr, 
,De  Aquatil.   p.  661,  670;  Wiltughby,  p.   93,    taK   F,   8, 
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Pkuronectes, — Artedi,  Spec  Pise  p.  32,  6  ;  Gen,  p.  18,  9. 

Pleuronectes  maximus, — Lin,  Sys.  Nat.  i.  p.  459  ;  Donov» 
Brit  Fish.  if.  pL  46  ;  Flem.  Brit.  Anim.  p,  126  ;  Jenyns'  Man, 
p.  461  ;  Thompson,  Nat  H,  Irel  iv,  p.  200. 

Rhombus  fw^^r/V/z^j-.— WiUughby,  p.  94,  tak  F»  2  ;  Yarrell, 
ii,  p,  324;  Parnell,  F.  Firth  F.  p.  42;  Giinther,  Catal.  iv. 
p.  407  ;  Day,  pt  iv.  p.  1 1,  pi.  96. 

Turboi flounder.'^Venn^nt,  Brit  Zool  iii.  p.  315, 

TurboL — Couch^  iii.  p.  155,  pi.  i6r, 

Gco^aphica!  distribution, — The  coasts  of  Europe^  from 
the  Scandinavian  Seas  (Lat  62"^),  around  the  British  coasts, 
and  those  of  France  and  Portugal,  to  the  Mediterranean 
and  Adriatic.  In  the  Baltic,  up  to  about  the  6ist  or 
62nd  degree  of  latitude  ;  occurring  in  the  Orkneys  and 
Shetland  ;  common  at  St  Andrews  ;  plentiful  in  the  North 
Sea,  and  resident  off  the  Yorkshire  coast,  Northumber- 
land and  Berwickshire.  It  appears  to  grow  to  a  large 
size  as  it  descends  southwards,  very  fine  ones  being  taken 
near  Margate,  Dover,  &c.,  in  certain  times  of  the  year. 
The  Devonshire  and  Cornwall  turbot  are  considered  very 
excellent  fish,  and  connoisseurs  pretend  they  can  tell  a 
southern  fish  by  the  superiority  of  its  flavour.  It  is  taken  all 
round  the  Irish  coast,  and  is  the  most  highly  valued  of  all  the 
flat  fishes  there,  on  account  of  its  delicious  taste.  Rutty 
(i.  p.  350)  says  it  is  sometimes  called  *'  the  pheasant  of  the 
waters."  The  turbots  of  the  Mediterranean  and  Adriatic 
often  grow  to  a  large  size,  and  are  celebrated  in  classic 
story.  Ver>'  fine  turbot  are  taken  by  the  Dutch  off  the 
Flemish  Banks. 

General  habits, — Usually  found,  like  Pleuronectids  in 
general,  near  the  bottom,  but  frequently  mounting  upwards 
even  to  the  surface  over  a  depth  of  fifty  fathoms.  Prefers 
sandy  or  muddy  ground,  is  a  voracious  feeder,  but  said  to 
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be  somewhat  paiticolar  as  to  the  qualit>'  of  its  food  ;  swims 
often  in  companies,  but  cannot  properly  be  called  a  school 
fish  like  plaice ;  is  a  great  wanderer,  and,  like  the  sole, 
resorts  to  deep  water  during  sev^ere  weather.  In  warm,  calm 
weather  it  often  comes  near  the  surface  and  seems  to  enjoy 
the  sun. 

Food  of. — Other  fishes  ;  cmstacea  of  various  kinds,  as 
crabs,  Xantho^  Gcnoplax,  Portunus^  Porcelanus,  Eurynomt^ 
scaly  lobsters  as  Galathea,  spider  crabs  {Stenorkynckus), 
Ophiurid^  Of  **  brittle-stars  ;"  molluscs  and  laj^e^'orms  arc 
also  consumed  by  the  turbot 

spawning. — ^Takes  place  in  May,  June,  and  July*    The 
turbot  is  one  of  the  most  prolific  fish  known.     In  a  specimen 
which  weighed  23  lbs.  Buckland  found  the  roe  to  weigh 
5  lbs,  9  oz.     He  computed  the  ova  to  be  upwards  of  four- 
teen millions.     This  fish  is  known  to  spawn  near  the  surface 
of  the  water.     All  the  Pleuronectotds  in  their  early  stage  are 
symmetrica!!y  formed  and  swim  vertically  like  ordinary  bony 
fishes  (sec  Introduction).     I  have  before  me  as  I  write  tw*o 
very  interesting  little  turbot-fry  which  were  captured   by 
Mr.  Dunn  in  a  surface-net  near  Mevagissey,  I  believe  in  the 
month  of  July,  1882.     One  is  slightly  larger  than  the  other ; 
the  largest  is  just  ^  of  an  inch  in  length  including  the  caudal ; 
the  height  of  the  body  is  as  i  to  2  in  the  total  length,  which 
is  less  by  |  in  the  adult  fish  ;  both  sides  arc  equally  coloured, 
and  both  equally  thickly  besprinkled  with  minute  black 
pigment  spots  ;  each   eye  occupies  a  separate  side  ;    but 
when  the  little  specimen  is  placed  on  its  right  side,  the  eye 
of  that  side  can  be  discerned  by  the  aid  of  a  lens  as  having 
started  to  come  over,  or  rather  apparently  round,  to  the 
opposite  left  side  in  the  larger  specimen  ;  in  the  smaller 
one  this  initial  transit  i.s  barely  discernible  ;  the  bodies  of 
both  NfKTcimcns  are  much  compressed  as  in  the  adult  fish, 
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and  externalty,  with  the  exception  of  the  two  coloured  sides 
and  an  eye  on  each,  the  young  turbot  of -j^th  of  an  inch  long 
is  very  like  one  of  20  or  30  pounds,    (Plate  IV.)    The  micro- 
scope,  however,  reveals  some  other  differences;  the  fin  rays 
are  or  appear  simple,  but  on  examination  with  an  ^-inch 
objective,  the  splitting  of  each  ray   into  the  branched ,  or 
dichotomously    divided    parts,   may    be    discerned.     The 
pigment  cells  {chromataphores)  appear  as  beautiful,  distinct 
astcro-dendritic  marks  ;  the  dorsal -fin  in  the  young  speci- 
men commences  behind  the  eye,  and  not,  as  in   the  adult, 
before  it     There  are  no  externally  visible  bony  tubercles 
of  the  skin  in  the  young  fish.     In  a  specimen  which  Day 
examined,  about  i-J-  inches  in  length  and  supposed  to  be 
about  two  months  old,  he  speaks  of  the  eye  as  still  in 
transit,   passing   round    the  bones  of  the  head.      In   this 
early  state  they  swim   on  their  edges.     In  the  specimen 
before  me  there  is  scarcely  any  indication  of  a  change  in 
the   colour   of    the   right   side   to   a   lighter    complexion, 
which,   however,  is  not   quite  so  dark   as  the   left   side. 
What    time   normally   intervenes    between    the    time    of 
birth  and    the   full    assumption    of    the  characters   w^hich 
belong    to   the   adult   form,   is   not,  I    believe,  known    at 
present.      How    long    and    under   what    conditions  these 
young  turbots  continue  to  be  surface  vertical  swimmers  is 
also  unknown.     Rate  of  growth   in  fishes  almost  always 
depends  on  the  abundance  of  suitable  and  nourishing  food. 
In  the  Southport  Aquarium,  young  turbots  measuring  3 
inches    across,   which   had    been    caught  in   the    nets    of 
shrimpers,  and  which  had  been   transferred  into  the  tanks 
there,  attained  to  the  weight  of  id  pounds  in  two  and  a 
half    years ;    after    another    interval   of   two  years    they 
increased  to  20  pounds,  or  an  average  of  about  4^5-  pounds 
per  annum.     Some  observations  recorded  in  the  *  Proceed- 
VOL.  X,— E.  9.  R 
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ings  of  the  Zoological  Society  of  London,'  December,  187ft 
would  seem  to  give  i  pound  per  annum  as  the  rate  of 
increase  in  fishes  taken  from  Ballinskellig  Bay,  Ireland ; 
a  far  smaller  rate  of  increase  than  in  the  Southport 
Aquarium  specimens.  It  is  therefore  quite  probable  that 
the  artificial  production  and  rearing  of  these  fish  would 
prove,  on  trial,  to  lead  to  successful  results.  Turbot  attain 
to  a  great  size.  Thompson  (*  Nat  H.  of  Ireland/  iv.  p.  200) 
mentions  one  caught  off  the  county  Down  that  weighed 
44:}-  pounds  ;  Couch  records  one  caught  near  Plymouth,  in 
1730,  which  weighed  70  pounds,  and  one  is  mentioned  of 
190  pounds  caught  in  1832  near  Whitby,  measuring  6  ft. 
across,  "  This,"  says  Buckland, "  I  do  not  believe."  The  late 
Inspector  of  Fisheries  had  a  cast  of  a  fish  in  his  museum  at 
Kensington,  which  weighed  32  pounds.  The  largest  I  ever 
saw  in  a  fresh  condition  weighed  25  pounds,  and  was  sent  to 
me  as  a  present  at  Christmas  time  from  the  Isle  of  Man.  We 
had  no  vessel  large  enough  to  cook  the  fish  whole,  and  had 
to  cut  it  up  into  suitable  pieces  for  the  pot  As  Day  says, 
confusions  may  have  been  sometimes  made  between  turbots 
and  halibuts,  as  in  some  places  the  halibut  is  called  a  turbot 
Still  there  is  no  reason  to  refuse  absolute  credit  to  records 
of  enormously  large  fish.  There  seems  to  be  no  reason 
why,  under  favourable  circumstances,  some  fish  should  not 
continue  to  exhibit  growth  all  their  lives,  and  that  their 
lives  should  not  extend  to  a  great  number  of  years,  as  we 
know  to  be  the  fact  in  the  fresh-water  pike  for  example. 
(See  Introduction.) 

Modes  of  capture. — Chiefly  by  the  trawl  ;  but  numbers 
are  caught  on  the  long  lines  or  "boulters"  as  they  are 
termed.  In  calm  weather  turbots  arc  sometimes  speared. 
Thompson  (/.  c.)  writes  :  "  Newcastle,  Co.  Down,  April  i6th, 
1 85 1. — To-day,  and  for  several  days  past,  the  weather  has 
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been  so  calm  and  the  sun  so  bright^  that  large  quantities, 
chiefly  of  flat  fish,  have  been  taken  with  spears  off 
Newcastle.  These  spears  are  32  or  33  feet  long,  with 
an  iron  barb  at  the  end,  and  the  fishermen,  seeing  their 
prey  at  the  bottom,  even  several  feet  deeper  than  the 
length  of  the  spear,  drive  it  at  them,  and  the  fish  when 
struck  rises  on  the  spear  to  the  surface.  Fish,  greatly 
finer  than  I  have  seen  taken  during  the  season  on  lines, 
have  been  captured  in  this  manner  for  the  last  few  days. 
Turbot  between  20  and  30  pounds  are  sometimes  so  taken. 
Even  gurnard  are  taken  by  the  spear.  There  is  no  rope 
fastened  to  it  that  the  fisher  might  retain  in  his  hand.  As 
baits  fresh  herrings,  sand-smelts,  pilchards,  slices  of  other 
kinds  *of  fish,  and  lamperns,  are  used  for  turbot ;  the  latter 
are  preferred  by  the  Dutch,  who  excel  in  turbot  fishing. 
The  bait  should  be  very  fresh,  as  the  turbot  is  somewhat 
fastidious,  and  will  refuse  any  bait  if  it  be  tainted.  Bright 
silvery  bait,  suflficiently  tough  to  stand  the  usual  effect  of 
being  secured  to  the  hook,  are  the  best  As  a  rule,  fresh 
untainted  bait  is  always  preferred  by  fishermen,  not  for 
turbot  only,  but  for  basse  and  other  kinds;  and  doubtless 
the  olfactor>'  nerves  of  fishes  are  keenly  alive  to  unpleasant 
odours,  and  will  reject  such  bait  as  a  rule,  exceptions 
perhaps  being  made  in  the  case  of  a  hungry  cod,  ling,  or, 
other  voracious  gadoid."  The  question  as  to  the  possible 
effect  of  a  decrease  of  numbers  by  catching  a  number  of  small 
turbots  in  the  sandy  bays  in  shrimp-nets  or  other  small - 
mesh  appliances  will  be  found  discussed,  together  with  the 
objections  to  trawl  fishing  generally  as  destructive  of  the 
products  of  the  har\'est  of  the  sea,  in  the  Introduction. 
Turbot  are  taken  off  our  coasts  all  the  year  round  ;  but  in 
severe  weather  the  fish  resort  to  deeper  water,  and  the 
vessels  must  extend  their  voyages  further  from  land  and 
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try  their  luck  there.  In  the  warm  weather  the  fish  resort 
to  shallow  water  The  North  Sea  has  long  been  cele- 
brated for  its  turbot,  especially  along  the  Dutch  coast ; 
the  Dutch  used  to  send  to  the  London  market  large 
supplies  of  turbot  long  before  our  trawlers  had  to  any 
extent  established  themselves  at  Grimsby  or  on  other  parts 
of  the  east  coast. 

The  turbot  is  a  great  wanderer,  and  may  be  scarce  at 
one  place  and  abundant  at  another  ;  or  it  may  be  abundant 
in  one  place  for  several  years,  and  again  for  some  years 
be  very  scarce.  There  are  doubtless  difficulties  attending 
the  catching  of  turbots  in  large  and  sufficient  quantities, 
depending  on  the  great  depth  of  the  water  which  they 
inhabit  during  cold  seasons,  or  on  the  rough  nature  of 
the  ground,  or  the  heavy  seas,  which  render  successful 
trawh'ng  a  difficult  task  The  neighbourhood  of  the  Wolf 
Rocky  south  of  the  Land's  End  and  east  of  the  Scilly  Islands, 
has  very  deep  water,  and  extraordinary  catches  of  turbot 
have  been  made  there,  but  the  nature  of  the  ground  is  not 
by  any  means  favourable  for  trawling  purposes,  and  such 
fishing  is  accompanied  with  more  than  ordinar>^  risk 

Quality  of  flesh.- — Firm,  and  excellent  in  flavour,  rich  and 
gelatinous  ;  when  quite  fresh  from  the  sea  the  flesh  is  some- 
what tough  ;  it  improves  decidedly  by  keeping  a  day  or 
two  With  a  light  sprinkling  of  salt  on  it  The  gelatinous 
skin  and  the  thick  fins  are  the  parts  most  prized  by  epicures. 
One  of  the  French  names  of  the  turbot,  faisan  cTrau 
"  pheasant  of  the  water  "),  expresses  their  opinion  of  the  ex* 
cellency  of  the  flesh,  while  that  of  the  sole  is  signified  by  the 
name  perdrix  di  mrr  (*•  partridge  of  the  sea  "),  According 
to  Rutty  (' An  Essay  towards  the  Natural  Histciry  of  the 
County  of  Dublin*  DubL  1772,  2  vols,  Svo.),  the  Irish  had 
opropriatcd  the  name  of  the  **  pheasant  of  the  sea.** 
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Commercial  value, — One  of  the  most  highly  prized  of  all 
our  sea  fishes.  Turbots  are  generally  sold  at  so  much  each  ; 
in  the  wholesale  trade  at  Billingsgate  and  Grimsby,  Brixham, 
&c„  from  4J,  to  20x.,  25J,  or  30?.,  according  to  size,  quality  and 
demand,  Buckland  states  that  in  June,  1870,  a  large  quan- 
tity of  turbot  came  into  Billingsgate  which  had  been  taken 
on  the  fishing  grounds  about  40  miles  from  Heligoland  ; 
that  one  vessel,  the  Nighi  Hawk^  had  no  less  than  1 500 
turbots  ;  and  that  good  turbots  were  selling  from  u,  6d, 
to  6s,  Of  course  so  large  a  catch  made  the  fish  cheap. 
According  to  Kroyer  the  turbot  is  tenacious  of  life,  ''  When 
our  fishermen  in  the  Cattegat/' he  says,  "  capture  a  large 
turbot  and  cannot  at  once  find  a  purchaser,  they  tie  a  line 
to  its  tail,  or  pass  it  through  the  mouth  and  gills,  and  fasten 
it  to  a  stone,  or  to  a  post  on  the  shore,  and  even  though  the 
water  be  very  shallow  the  fish  will  live  a  long  time,  provided 
the  weather  be  not  too  warm.  The  way  in  \\hich  it  is 
conv^eyed  in  the  *  well '  of  a  vessel  puts  it  to  a  still  harder 
proof  After  a  line  has  been  passed,  as  mentioned,  through 
its  mouth  and  gilts,  it  is  suspended  in  a  perpendicular 
position  to  one  of  the  deck  beams,  that  it  may  not,  by 
coming  in  contact  with  other  fish,  injure  them  with  its 
prickles/'  This  fish  is  in  Sweden  and  Denmark  as  highly 
valued  as  by  us,  and  "  takes  the  same  place  at  the  table  as 
the  pheasant  among  birds." 

Classical  allusions  and  names, — There  seems  no  good 
reason  for  abandoning  the  old  idea  that  the  rhombus  of  the 
Latin  writers  denotes  the  turbot  The  word  is  of  Greek 
origin,  meaning  either  (i)  a**top"(Lat  /i/r^^,  hence  our 
English  name  turbot)  ;  (2)  "  a  rhomb  ;  '*  or  (3)  a  kind  of  fish, 
so  called  from  its  rhomboid al  form.  The  Greek  word 
pofi^o^  does  not  occur  in  Aristotle's  *  History  of  Animals.' 
He  speaks  of  a  fish  called  ^^^rfrra  {psHta\  said  by  Athena:us 
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to  be  the  same  as  the  Roman  rhombus^  **  which  is  also  a 
Greek  name."  Aristotle's  description  of  ihepsMa  does  not 
suit  the  turbot ;  he  speaks  of  its  burying  itself  in  the  sand 
and  waving  about  the  appendage  of  its  mouth  for  the 
purpose  of  alluring  other  fishes.  However,  iElian  speaks 
ofi^Tfmu  and  pofifio^  as  flat  fishes  inhabiting  and  concealing 
themselves  in  the  sand  Pliny  mentions  the  rAomhis,  and 
says  that  it  lies  with  the  right  side  uppermost,  which  is  not 
true  of  the  turbot,  which  lies  with  the  left  side  uppermost 
Pliny  says  the  rhombus  moves  about  its  fins  like  little 
worms.  This  would  rather  answer  to  the  brill  than  the 
turbot,  the  anterior  radii  of  whose  dorsal  fin  are  separated 
and  form  small  filaments.  The  probable  explanation  is 
that  similar-looking  fish  were  often  called  by  the  same 
name  ;  so  that  the  rhombus,  though  generally  denoting 
the  turbot,  occasionally  refers  to  the  brill.  Juvenal's 
rhombus  is  clearly  a  turbot  The  satirist  represents  a 
turbot  of  enormous  size  having  been  caught,  not  in  the 
Mediterranean  but  in  the  Adriatic ;  it  was  therefore  a 
foreign  fish  and  worthy  of  presentation  to  Domitian. 

'*  Incidit  Adriaci  spatiuni  admirabile  rhombi 
Ante  domum  Veneris,  quam  Dorica  sustinet  Ancon 
Implevitque  sinus  "  (iv.  39). 

It  was  taken  on  the  shore  at  Ancona,  opposite  the  temple 
of  Venus ;  the  turbot  of  Ancona  are  still  famed  throughout 
Italy.  This  great  fish,  which  was  too  large  for  any  existing 
dish,  requires  the  special  aid  of  Prometheus  to  mould  fresh 
clay  for  its  size.  WTien  extended  on  the  dish  at  the 
banquet,  Vcilato, "  occus  adulator,"  who  thinks  he  can  see  in 
the  turbot  a  mighty  omen  of  a  great  victory  for  the  Roman 
emperor,  exclaims,**  Do  you  not  see  spears  erect  on  its  back  ?  " 
Couch  considers  that  the  erect   spears  ("  sudes  erectae  in 
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terga/*  1.  128)  refers  to  the  osseous  tubercles  of  the  turbot's 
back,  and  not  to  the  dorsal  fins.  The  latter,  however,  are 
clearly  meant  The  long  and  strong  fin-bones  exposed  to 
view  on  a  dish  after  having  been  boiled  are  very  conspicuous, 
and  might  well  suggest  the  idea  of  spears  or  spikes.  The 
sudcs  are  the  cristm  of  the  fish  mentioned  in  the  70th  line. 
The  long  dorsal  fin-bones  of  the  turbot  suggested  the  idea  of 
the  spears  of  Domitian's  army  sticking  in  the  backs  of  his 
foes,  and  therefore  were  an  omen  of  victory.  But  the  small 
.inconspicuous  bony  tubercles  imbedded  in  the  skin  of  the 
fish  could  not  suggest  to  the  most  fulsome  flatterer  the 
idea  of  horrid  spikes  of  war.  The  ancient  Romans  used  to 
fatten  these  rhombi  with  other  pleuronectids  in  their 
vivaria,  *' lo  constructing  your  piscinae/*  says  Columella, 
(R,  Rust  viii.  id  7,)  "you  must  pay  especial  regard  to  the 
nature  of  the  place,  for  every  kind  of  fish  is  not  to  be  had 
from  all  localities,  A  muddy  place  suits  the  flat  fish»  as 
the  sol<  the  turbot  and  the  sparrow  fish ;  sandy  grounds 
suit  some  fish,  rocky  ground  ethers."  The  passer  of  the 
Latins  may  have  been  the  brill,  so  called  from  the  brown 
colour  of  the  fish's  back.  The  turbot  was,  as  is  well  known> 
highly  esteemed  as  fish  diet  by  the  ancient  inhabitants  of 
Greece  and  I  taly  In  John  Russell's  *  Boke  of  Nurture/  under 
the  title  of  **  Kervyng  of  Fiscltel^  it  is  said,  '*  Of  bret,  samon, 
congur,  sturgeoun,  turbut  and  some  other  fish,  it  is  said  *  alle 
these  cut  in  the  dish  as  youre  lord  etethe  at  meele*"  (p.  41). 
The  term  "  sea  pheasant  *'  is  an  old  one,  MufTett  p.  173, 
says, "  Turbuts  . .  .  some  call  the  sea  pheasant .  .  .  whilst  they 
be  young  they  are  called  butts  .  .  .  They  are  best  being 
sodden." 

Our  early  English  ancestors  were  very  fond  of  using 
mustard  as  a  sauce  for  fish  ;  possibly  our  custom  of  eating 
fresh   herrings   with   melted   butter   and    mustard   mixed, 
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may  be  a  relic  of  olden  times, 
again : — 


Let  us  hear  John  Russell 


••  Grene  sawce  *  is  good  with  grene  fisch  y  here  say  ; 
Botte  lynge  brett  &  fresche  turbut  gete  it  who  so  niay» 
Yet  make  moche  of  mustard,  &  put  it  not  away, 
For  with  every  disc  he  he  is  dcwcst  who  so  lust  to  assay/ — (p.  29^) 

The  word  turbot,  spelt  variously  in  the  works  of  old  writers, 
as   tiirbuty  turbote,   turbutte,  is   from  the   Latin  turbo^  "a 
whipping  top,"  "spindle/' "reel,"  from  its  rhomboidal  shape» 
and  has  precisely  the  same  meaning  as  the  Greek  pc^ffo^, 
Skcat  says  that  the  low-Latin  name  turbo  was  used  to  denote 
a  lurbot ;  the  final  /  or  at  being  the  suffix.     Some  etymolo- 
gists consider  that  the  latter  part  of  the  name,  bat  or  but,  is 
the  same  as  butte^^.  "plaice"  or  "flounder,**  as  we  have 
seen  that  hoUbut  is  *'  holy  flounder  ;  '*  but  the  origin  of  the 
first  syllable  tur  remains  to  be  explained.     Littr^  hesitates 
to  refer  the  name  to  the  Latin  turbo^  because  he  thinks 
there  is  a  diflRculty  in  accounting  for  the  last  syllable,  and 
also  because  the  fish  is  not  like  **  a  top.*'    But  neither  p6^^Q^ 
nor  turbo  has   this   restricted    meaning  ;   the  Greek  word 
denotes  also  a  "  rhomb/*  tlie  4  equal-sided  but  only  two 
opposite  angles  equal ;   and   it   is  pretty  certain  that  the 
Greek  name   includes  the   turbot.  a  fish  which  is  nearly 
as  broad  as  long,  and  therefore  to  a  certain  extent  rhom- 
boidal.    Neither  is  turbo  restricted  in  signification  to  a  *•  top  ;  '* 
from  the  idea  of  a  violent  circular  notion  {tur  =  torquto) 
that  of  a  round  figure  followed  ;  and  the  turbot  of  all  the 
flat  fishes  answers  the  description  of  a  circular  fish.    The 
occurrence  of  the  word  turbo  in    low- Latin   to  denote  a 
turbot  must  settle  the  question.     I  have  not,  however,  been 

•  Green  sauce,  •*  Vert  sause,"*  was  m%A^  of  herbs,  bread  crumbs^ 
nef^r,  pepperi  &c.  Grene  sause  is  cxplaitied  as  c^ndimtntmrn 
rbacium. 
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able  to  find  it  in  Du  Cange.  The  Irish  turbit  signifies  a 
turbot  and  a  rliomboid  \  so  that  all  the  names  must  be 
referred,  not  to  a  Celtic,  but  a  Latin  origin.  Satchell  gives, 
as  provincial  names,  Bannock-fleok,  bratt,  rawn-fleuk, 
roan-Heuk  and  turbut 

General  description, — ^The  height  of  the  body  is  contained 
about  \\  in  the  total  length  ;  scales  absent ;  body  on  the 
upper  sides  ts  covered  with  scattered  bony  tubercles,  those  on 
|head  smaller  and  more  numerous  ;  lower  jaw  prominent ; 
upper   eye  somewhat  behind  the  lower  ;   dorsal  fin  com- 
mences in   front  of  the  eyes  on    the  snout  (in    the  very 
young,  behind  the  ^y^^  ;  a  very  short  space  between  the 
ends  of  the  dorsal  and  anal  fins,  and  the  root  of  the  cauda! ; 
the  longest  rays  of  the  dorsal  a  little  behind  the  middle  of 
the   fin  ;    cauda!  fin   rounded.     Lateral  line  with  a  semi- 
circular curve  above  the  pectoral  fin  ;  no  spine  before  the 
anal  ;    colour  greyish,   sandy    brown^    or    brownish   with 
numerous   dark  spots   and   blotches.      Under-side  of  the 
body  white, — varieties  seem  to  be  numerous  as  to  colour  ; 
sometimes  the  white  and  coloured  sides  are  reversed  ;  or 
the  two  sides  may  be  coloured  ;  or  the  under  side  may  be 
pied  ;  or  they  may  be  nearly  white  on  both  sides  (albinos), 
still  retaining  their  normal  form.     The  eye  in  its  transit 
from  the  right  side  to  the  left  is  sometimes  arrested,  and 
remains  fixed  on  the  under-side,  in  which  case  the  fish  is 
generally   coloured   on    both   sides.     Donovan's   figure   of 
what  he  thought  would  prove  to  be  a  new  species,  which 
he  called  Pleuronectes  cyciops^  is  simply  a  young  turbot,  or 
double  flat  fish»  with  an  eye  on  each  side.     Hybridism  has 
been  observed   in  the  Pleuronectidse,  and  supposed  crosses 
between  the  turbot  and  the  brill  are  recorded. 
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The  Brill  or  Brett  {Rfwmbus  l4Evis\ 

RJtonibus  l{Bvis,  —  Rondelet  x.  3,  p.  312;  Gesner,  de 
AquatiL  p.  663  ;  Willughby^  p.  96. 

Rhombus  alter  gallicus. — Bellon,  p.  141, 
Rhombus  non  aculeatus. — Willughby.  p.  95,  tab.  F.  J. 
PleuronecUs. — Artedi,    Spec   Pise   p.   3L   No,    5  ;  Gen, 
p.  i8»  No.  8. 

PUuronectes  rlwmbus, — Lin,  Syst  Nat  i.  p,  458  ;  Lao^p* 
iv.  p.  649 ;  Donovan,  Brit  R  iv.  pi  94  ;  Flem.  Brit  Anim* 
p.  196  ;  Jcnyns*  Man.  p.  462  ;  Thompson,  Nat  H,  Irel  iv. 
p.  20L 

Rhombus  vulgaris. — Yairell,  ii.  p.  331  ;  Pamcll,  Fish. 
Firth  of  Forth,  p,  315. 

Rhombus  tei'/j,— Gottschc^Wi^m.  Archiv,  1835,  p.  175  ; 
Gunther*s  CataL  iv,  p.  410  ;  Day  v.  pt  14,  pL  97, 
Pearl  flounder, — Pennant,  Brit  ZooL  iii.  p.  321, 
BrilL — Couch,  iii.  p.  161,  pi.  162. 

Geographical  distribution. — Coasts  of  Europe,  from  N, 
latitude  62''\  the  coasts  of  Sweden  and  Jutland,  in  the 
south  Baltic  ;  around  the  British  Isles,  through  the 
Mediterranean.  Hardly  known  on  the  western  shores  of 
Norway,  and  generally  becoming  scarcer  tow^ards  the 
north.  Rare  in  the  Orkneys  and  Shetland,  and  at  Banff; 
taken  occasionally  <it  Aberdeen,  the  Moray  Firth,  and 
abundant  at  St  Andrews;  not  uncommon  off  Yorkshire, 
and  abundant  in  the  Norfolk  estuary,  and  more  or  less 
common  off  the  eastern  coast,  and  abundant  along  the 
southern  coast  In  Ireland  the  brill  is  common  round  the 
coant,  and  taken  with  the  turbot,  but  is  in  much  greater 
abundaitce  than  that  H-.)^  r>n  the  north-east  coast,  at  least 
4  to  I  (Thomixson) 

Ctmral  Aabiis^^^Vcty  similar  to  those  of  the  turfaot. 
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frequenting  the  same  kind  of  ground  ;  enters  the  estuaries 
of  large  rivers,  frequents  sandy  or  muddy  bays,  and  deep 
water  in  severe  weather.  It  is  not  so  voracious  as  the 
turbot 

Food, — Young  or  small  fishes ;  worms,  Crustacea^  and 
molluscs  ;  at  Gnmsby  in  two  I  examined,  I  found  the 
stomach  of  one  empty  ;  in  the  other  w*ere  two  sand-launccs 
and  a  great  deal  of  digested  fish- food.  In  the  stonnachs  of 
four  fish  from  the  Liverpool  market,  I  found  young  herrings 
in  the  stomachs  of  all ;  and  in  one  a  tape  worm  more  than 
a  yard  in  length. 

Spazonlng. — ^Probably  in  the  spring  or  summer  months, 
though  the  season  very  likely  varies  according  to  the 
locality  and  temperature  ;  Nilsson  thinks  it  spawns  about 
the  end  of  May,  Kroyer  found  the  roc-lobes  well  de- 
veloped, though  small,  at  the  beginning  of  November,  and 
also  in  the  same  state  in  the  early  part  of  May.  The 
mode  of  deposition  of  the  spawn  is  at  the  surface  like  the 
turbot ;  their  mode  of  development  is  doubtless  very 
similar.  Brill  never  attain  a  size  or  weight  equal  to  that  of  the 
turbot.  It  does  not  often  exceed  8  or  10  pounds  in  weight 
Thompson  says  that  the  largest  he  had  ever  seen  at 
Belfast  was  2  feet  in  length.  To  what  cause  can  v/e 
attribute  the  large  size  to  which  the  turbot  often  attains, 
and  the  comparatively  small  size  reached  by  the  brill—a 
fish  so  like  in  general  characters  and  habits?  Probably  the 
abundance  and  nutritious  properties  of  the  food  lie  at  the 
bottom  of  the  question. 

Modes  of  capture, — By  the  trawl ;  much  less  frequently 
caught  by  the  line  than  the  turbot,  which  is  a  heavier 
feeder  than  the  brill  In  the  Firth  of  Forth,  however,  it 
is  said  to  be  chiefly  taken  by  the  line. 

Quality  offieslu — A  very  good  fishj  but  far  inferior  to  the 
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turbot,  and  far  superior  to  the  plaice  ;  it  lacks  both  the 
firmness  and  flavoiir  of  the  turbot,  but  is  never  watery 
like  the  plaice.  A  good  thick  brill  is  excellent  eating ; 
these  fish  are  often  bought  from  the  fishmonger  by  the 
"unknowing  ones"  as  turbot,  as  I  myself  can  testify  on 
more  than  one  occasion.  Brill  are  usually  boiled  and 
served  up  like  turbot 

Commercial  va/tie,— Not  half  equal  to  that  of  the  turbot. 
The  usual  wholesale  selling  price  is  from  is.  to  4s.  6d,  or  5^. 
each,  fine  fish  will  fetch  a  little  more  at  Grimsby  ;  they  are 
generally  a  little  dearer  at  Billingsgate,  2s.  64J.  to  6s,  In 
bad  weather  when  the  supplies  are  short,  brill  will  fetch 
2J.  6d.  to  Sj".  each.  Formerly  both  turbot  and  brill  were 
not  much  thought  of  Thus  Bp.  Jeremy  (vol.  i.  serm.  16) 
says,  '*to  make  thy  meal  of  sauces,  and  to  make  the 
accessory  become  the  principal,  and  pleasure  to  rule  the 
table  and  all  the  regions  of  thy  soul,  is  to  make  a  man 
less  and  lower  than  an  oglio,  of  a  cheaper  value  than  a 
iurbat:' 

Names. — The  word  brill  is  thought  by  Skeat  to  stand 
for  britlttl^  formed  by  the  diminutive  suffix — ^/,  from  the 
Cornish  britk^  "  streaked/*  "  variegated,"  "  speckled."  This 
name  appears  to  have  originally  belonged  to  the  "  mackeieL** 
The  Cornish  word  britful^  "a  mackerel,"  has  the  plural^ 
brithelH,  contracted  into  brilli,  and  is  derived  from 
brith,  *'  variegated/*  This  explanation  appears  correct ;  for 
in  Welsh  brithyll  is  **  a  trout,"  and  the  Gaelic  for  **  trout " 
IS  breac,  which  means  "  spotted*"  The  briU^  then^  is 
etymologically  **  the  spotted  or  variegated  fish."  Br€$  is 
evidently  from  the  same  Cornish  word  britlul  in  the 
singular  number;  brii  properly  being  "a  single  fish,"  and 
brill  the  fish  collectively.     Br€tt  is  an  old  name,  though 

t    very    general    now,    brill   being    commonly    used. 
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Thompson  says  this  fish  is  universally  called  briit  in  the 
Belfast  market ;  it  is,  however,  grenerally  a  provincial  name  at 
present.  U  is  brill  in  the  North  of  England,  and  London, 
and  throughout  the  country ;  but  brett  in  the  Liverpool 
market  This  name,  variously  spelt  bret^  brett,  birt,  burt^ 
berte,  occurs  in  John  RusselFs  *  Boke  of  Nurture/  the 
form  of  briii  not  occurring  there.  Satchell  gives  the 
provincial  names  of  bonnet  fleuk,  kite^  lugalee^  lugaieaj^ 
lugger-ley  and  pril ;  this  last  is  evidently  briil,  and 
explains  another  name^  pearly  *'  pearly,  spotted.*'  Pennant 
says  that  in  Devonshire  and  Cornwall  it  is  also  known  as 
kite.     Lugalie  or  lugaieef  ^\v2l\Is  explanation. 

Gefieral  description. — Height  of  body,  about  2^  in  the 
whole  length  ;  lower  jaw  slightly  prominent ;  lower  eye  in 
advance  of  the  upper  ;  interorbita!  space  flat ;  dorsal  fin 
commences  on  the  snout,  its  anterior  rays  with  brush-like 
fringes ;  longest  rays  branched  and  behind  the  middle  of 
the  fin  ;  dorsal  ends  close  to  the  base  of  the  caudal,  which 
is  rounded  ;  no  spine  before  the  anal ;  lateral  line  arching 
over  the  pectoral  ;  gill-rakers  thick  and  lanceolate,  about  half 
as  long  as  the  eye.  Scales  small,  but  distinct,  cycloid, 
covering  the  head,  except  the  snout  and  the  vertical  fins. 
Colour  greyish-brown,  or  reddish  sandy-brown,  sprinkled 
over  with  minute  pearly  specks,  correctly  surmised  by 
Yarrell  as  being  the  origin  of  one  of  the  fish's  names, "  pearl," 
to  which  briil  or  prill  is  akin  in  meaning  though  not  in 
derivation  ;  the  under-surface  is  smooth  and  white.  These 
white  pearly  varieties  sometimes  appear  as  **  large  stellate 
white  markings,  on  a  very  rich-coloured  dark  ground, 
looking  precisely  as  if  a  shower  of  snow  had  fallen  on  the 
fish"  (Thompson,  p.  201).  Couch  speaks  of  "an  example 
intensely  black  with  a  few  white  specks  on  the  anal  fin  *' 
(iii.  p,  162). 
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The  Sail-Fluke.  Meg&im,  oe  Whiff 
■Amcglcsais  muffuUmuiy 

Gexus  ArncglossMs.* — E\xs  on  the  left  side ;  gape  of 
nKwtb  wide  ;  teeth  smalL  very  fine;  in  one  or  tvo  series  in 
botii  javs ;  none  on  the  palate ;  present  on  or  absent  from 
the  vomer.  EkMsal  fin  commences  on  the  snout ;  quite 
distinct  from  the  caudal;  dor^  and  anal  rays  simple 
fGiinther;;  scales  of  moderate  size;  deddoous.  Lateral 
line  highly  arched  above  the  pectoral ;  gill-membranes 
broadly  united  below  the  throat :  gill-rakers  stylifonn : 
branchiostegals  six  or  seven  ;  pseudobranchiae  present. 

Seas  of  Europe,  from  the  North  to  the  Mediterranean  ; 
East  Indian  Archipelaga 

Passer  Cornubunsis. — ^Jago  in  Ray.  Pise.  p.  163,  f.  2. 

PUurofucUs  nugast/nna. — Dono\'an,  Brit.  Fish.  iiL  pL  51 ; 
Fleming's  Brit  Anim.  p  196 ;  Jen>-ns'  Manual,  pi  465 ; 
Yarrell,  il  p.  342. 

RJunnbus  magastoma. — Nilss.  Skan.  Fauna,  iv.  p.  641 ; 
Giinther,  Catal.  iv.  p.  41 1. 

ZeugopUrus  (/)  velivolans. — Sir  John  Richardson,  second 
supplement  to  the  second  volume  of  Yarrell,  pi  L  The 
fig.  here  is  better  than  in  Yarrell  {Ix.  above),  which, 
howe\'er,  gives  a  good  idea  of  the  bony  head. 

A  moglossusmegastama. — Day,  v.  p.  2 1 .  pi.  98  (fig.  excellent). 

Geographical  distribution. — Coast  of  Great  Britain  ;  the 
Orknc>'s,  where  it  is  at  times  common ;  on  our  coasts  it 

•  Dr.  Gtinther  places  the  sail-fluke  in  the  genus  rkowthus;  Day,  in 
that  of  arnoglosms.  According  to  Giinther  rkowthus  is  distinguished 
from  arnogtcssus  by  the  presence  of  vomerine  teeth,  and  by  the  jaw 
teeth  forming  a  band  ;  in  arnoglossus  there  are  no  vomerine  teeth  and 
the  jaw  teeth  are  in  a  single  series.  By  this  definition  the  sail-fluke 
or  megrim  is  a  rhombus.  Its  general  form,  however,  would  rather 
refer  it  to  an  arnoglossus. 
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is  a  rare  fish,  except  off  the  Devonshire  and  Cornwall 
coasts,  where  it  is  sometimes  caught  in  tolerable 
quantities.  These  fish  are  almost  daily  to  be  seen  at 
Brixham  and  Plymouthi  brought  in  by  the  trawlers  ;  are  of 
occasional  occurrence  from  the  north  to  south  along 
the  eastern  line  of  the  Irish  coast  Taken  at  all 
seasons. 

General  kabiis.^ScXdota  comes  within  the  bays  near 
the  shore,  but  is  often  driven  by  storms  on  the  shore.  It 
IS  probably  not  really  very  rare  off  our  southern  and  south- 
eastern coasts,  but  not  being  in  great  request,  is  perhaps 
not  brought  to  the  markets.  The  habits  of  this  fish  are^ 
in  some  respects,  very  peculiar.  Most  of  our  information 
is  derived  from  Dr.  Alex.  Duguid,  of  Kirkwall »  Orkney 
Islands,  and  from  Mn  Robert  Scarth,  of  North  Ronaldshay, 
the  northernmost  isle  of  that  group,  where  the  sail- 
fluke  is  common.  This  fluke,  says  Dr.  Duguid,  is 
highly  prized  as  an  article  of  food,  its  flesh  being  firm  and 
white.  It  does  not  take  bait,  and  he  only  once  saw  it 
caught  in  a  net  ;  but  it  comes  ashore  spontaneously,  with 
its  tail  erected  above  the  water,  like  a  boat  under  sail, 
whence  its  name.  This  it  does  generally  in  calm  weather, 
and  on  sandy  shores,  and  the  country  people  residing  near 
such  places  train  their  dogs  to  catch  it.  Mn  Scarth 
writes,  "  It  is  never  caught  by  hook  or  by  net  ;  and  I 
have  in  vain  set  ground  lines  for  it  in  the  South  Bay, 
baited  w^ith  lug- worms,  limpets  and  sallocks  ;  neither  have 
flounders  nor  skate-nets,  drawn  there,  inclosed  a  sail-fluke. 
It  seldom  comes  to  the  shore  earlier  than  October  or  later 
.than  April,  though  it  is  often  driven  by  storms  on  the 
beach,  entangled  among  seaweed.  The  great  supply  is, 
however,  obtained  in  the  following  manner  : — In  the  winter 
and   early  spring  a  pair  of  black-headed  gulls  take  pos- 
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session  of  the  bay,  drive  away  all  interlopers,  and  may 
be  seen  at  day-break  every  morning,  beating  from  side  to 
side,  on  the  wing  and  never  both  in  one  place,  except  in  the 
act  of  crossing  as  they  pass.  The  sail-fluke  skims  the  ridge 
of  the  wave  towards  the  shore  with  its  tail  raised  over  its 
back,  and  when  the  wave  recedes,  is  left  on  the  sand,  into 
which  it  burrows  so  suddenly  and  completely,  that  though 
I  have  watched  its  approach,  only  once  have  I  succeeded 
in  finding  its  burrow.  The  gull,  however,  has  a  surer  e>'e, 
and  casting  like  a  hawk,  pounces  on  the  fluke,  from  which 
by  one  stroke  of  its  bill,  it  extracts  the  liver.  If  not 
disturbed,  the  gull  no  sooner  gorges  this  luscious  morsel, 
than  it  commences  dragging  the  fish  to  some  outl>ing  rock> 
where  he  and  his  consort  may  discuss  it  at  leisure.  By 
robbing  the  black-backs  I  have  had  the  house  supplied 
daily  with  this  excellent  fish,  in  weather  during  which  no 
fishing-boat  could  put  to  sea.  Close  to  the  beach  of  South 
Bay,  a  stone  wall  has  been  raised  to  shelter  the  crops  from 
the  sea  spray.  Behind  this  we  posted  a  smart  lad»  who 
kept  his  eye  on  the  soaring  gulls.  The  moment  one  of 
the  birds  made  its  well-known  swoop,  the  boy  rushed  to 
the  sea-strand,  shouting  with  all  his  might  He  was 
usually  in  time  to  scare  the  gull  away,  and  secure  the  fluke, 
but  in  almost  every  case  with  the  liver  torn  out  If  the 
gull  by  chance  succeeded  in  carr>4ng  his  prey  off  to  the 
rock,  he  and  his  partner  set  up  a  triumphant  cackling,  as 
if  deriding  the  disappointed  lad.  Seals  often  pursue  these 
flukes  into  the  bay,  and  frequently  leave  serviceable 
morsels  unconsumed.  The  sail-fluke  exhibits  its  gambols 
most  frequently  before  a  storm,  or  when  a  thaw  succeeds  a 
frost  It  is  the  most  delictous  fish  of  our  seas,  but  loses  its 
;ciur  by  a  day's  keeping*'  (xgih  Feb.  1849,  Richardson's 
d  suppL  to  Yarrcll,  pp.  2.  and  3),     This  account  has 
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been  confirmed  by  Mr.  Charles  Thomson  of  North  Ronald- 
shay,  who  supplied  Couch  with  specimens. 

Food  of, — Young  fishes  and  Crustacea  Thompson  foiind 
in  the  stomach  of  one  a  small  dragonet  {Callwnymus)  three 
inches  long,  and  the  remains  of  three  small  gadi ;  in 
another,  three  examples  of  whiting  about  the  same  size, 
and  in  a  third  he  found  only  shrimp-like  crustaceous 
animals  ;  another  stomach  contained  only  a  fragment  of  a 
shrimp-like  crustacean  ;  in  the  stomachs  of  two  I  examined 
at  Brixham  I  found  the  remains  of  two  or  three  small 
fishes  ;  the  stomach  of  one  was  completely  filled,  but  they 
were  too  far  digested  for  determination. 

*S/(iz£//r/«^.— Nothing  definitely  known.  A  specimen  ex* 
amined  by  Thompson  (Nat  H.  Irel  iv,  p.  204)  on  Oct  31st 
had  just  shed  her  ova,  as  evinced  by  a  few  only  remaining. 
The  time  therefore  may  be  during  the  autuma  The  ordinary 
size  of  the  sail-fluke,  judging  from  what  I  observed  in  Brixham 
and  the  Isle  of  Man,  was  from  about  nine  inches  to  thirteen 
long ;  but  larger  are  not  unfrequently  caught  Thompson 
mentions,  as  the  largest  he  had  seen,  fish  22,  23  and  2i\ 
inches  in  length.  The  length  of  the  specimen  described  by 
Sir  J,  Richardson  was  21  inches.  "  A  small  basket  of  fish 
taken  about  Newcastle  (co.  Down),  and  brought  to  Belfast 
on  2nd  Sept  1843,  contained  six  specimens  of  whiff,  five  of 
^which  were  about  2  feet  in  length.'*  (Thompson). 

Modes  of  capture.— ^y  the  beam-trawl  ;  occasionally  but 
rarely  takes  a  bait,  probably  it  is  not  often  fished  fon  From 
the  fish's  large  mouth  and  hungry  look  one  would  imagine 
it  would  not  generally  refuse  a  bait ;  but,  as  we  have  seen, 
the  hook  and  line  do  not  succeed  m  the  Orkneys,  Day 
mentions  as  bait  the  same  kinds  as  those  employed  for 
taking  other  flat  fishes,  i.e.,  a  slice  of  mackerel  or  pilchard 

Quality  of  flesh. — In  my  opinion,  excellent,  very  nearly 

VOL,  X.— K  9.  S 
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equal  to  the  sole  in  quality.  I  am  surprised  at  Day's 
verdict,  who  says,  *'  of  but  little  value ;  or,  as  Borlase 
remarked,  good  for  nothing."  Yarrell  says,  "from  ex- 
perience I  can  say  that  the  flesh  is  excellent  when  fried, 
almost  as  good  as  that  of  the  sole."  It  is  highly  prized 
in  the  Orkneys,  as  Duguid  tells  us.  Like  some  other  of  the 
fiat-fish  the  sail-fluke  deteriorates  by  being  kept ;  but  I  do 
not  think  that  it  loses  its  good  qualities  in  a  single  day. 
Though  the  fish  is  devoid  of  thickness,  and  has  not  that 
depth  of  flesh  which  belongs  to  the  common  sole  or  to  the 
variegated  sole,  yet  the  flesh,  though  near  the  bone,  is  very 
sweet  and  commendable     It  should  always  be  fried.  I 

Commercial  value, — It  can  hardly  be  said  to  possess  any 
real  commercial  value ;  the  fish  brought  to  Brixham  and 
Plymouth  are  not  sent  away  to  the  distant  markets,  but 
consumed  by  the  inhabitants  ;  nevertheless,  with  the  Devon- 
shire and  Cornwall  people  who  know  its  merits,  the  sail* 
fluke  (always  called  megrim  there)  meets  with  a  ready 
sale  at  a  cheap  rate.  It  would  probably  not  bear  long 
journeys  well ;  but  as  a  local  food  fish  it  has,  or  it  deserves 
to  have,  great  value.  Numbers  are  sold  in  Douglas,  Isle  of 
Man,  under  the  name  of  "  soles."  I 

Names, — ^There  is  much  confusion  with  respect  to  this 
fish's  popular  names,  some  of  the  names  applied  to  this 
fish  being  also  used  for  other  kinds.  The  following  names 
arc  those  which  are  given  as  being  in  use  for  this  fish ; 
Carter,  lanthom  fish^  mary  sole,  whiff,  sail-fluke,  lang-nun^d 
flaok  and  megrim,  I  never  heard  any  other  name  than 
megrim — pronounced  mdgrim  in  Devonshire  and  Cornwall 
— for  this  species  ;  and  on  enquiry  I  found  that  the  other 
names  were  entirely  unknown  to  the  fishermen  and 
salesmen  at  Brixham*  Mary  sole  is  generally  applied  to 
the  lemon  sole  (lemon  dab)  {Pleuromctes  microaphabis) ; 
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carter  is  said  to  be  a  name  used  by  the  Cornish  fishcrmcii 
for  this  species ;  lanthom  fish  refers  to  its  transparency, 
which  is  certainly  remarkable.  The  megrim  is  generally 
referred  to  the  little  scald-fish  {Arnoglossus  laterfid),  as  by 
Yarrell,  Couch,  Giinther,  and  Day,  Probably  megrim  may 
sometimes  have  been  used  to  denote  this  latter  fish.  Its 
ordinary  name  now,  however,  is  "  scald-fish  ; "  and  megrim 
is  used  only  to  denote  the  Arnoglossus  megastoma  in 
Brixham,  Plymouth,  and  Mevagissey^  so  far  as  I  could 
ascertain.  By  Mr.  Edward  Hanmer  of  Stockgrove,  whose 
initials  E.  H.  are  to  be  seen  appended  to  some  of  the  notes 
in  Pennant's  British  Zoology  (Ed,  iSls),  ^^  names  of  the 
A.  megastoma,  as  known  at  Plymouth,  are  given  as  Fremk 
sole  and  megrim  ;  that  of  the  lantema  as  *  scald-fish.*  Whi^ 
seems  to  refer  to  the  fish's  habits  in  showing  itself  lively  before 
a  storm,  when  the  winds  blow  or  whiffle  about  "  White 
sole"  is  sometimes  used  in  Ireland  for  this  fish  ;  but  whiiches 
(white  soles)  in  the  north-east  of  England  generally  stand 
for  the  Pkuromcfes  cytwglossus,  Arnoglossus  is  the  Greek 
apv&^XtudiTQv^  the  name  of  a  plant  mentioned  by  Theo- 
phrastus  {Histor.  Plant,  vii.  8|  5-  &c.),  probably  the  Plantago 
major,  from  a  fanciful  resemblance  of  the  smooth  flower  stalk 
to  a  '*  lambs'  tongue."  It  was  given  by  Rondelet  to  the  scald- 
fish  which  he  calls  Soka  levis^  as  it  is  smooth  and  apparently 
destitute  of  scales.     (See  Gesner  de  AquatiL^.  668). 

General  description. — Height  of  the  body  3  in  the 
total  length  ;  lower  jaw  prominent  with  a  rounded  pro- 
jection of  the  symphysis  ;  cleft  of  mouth  wide  and  oblique  ; 
maxilla  nearly  flat,  reaching  to  about  the  middle  of  the 
eye ;  interorbital  space  very  narrow ;  teeth  small,  hair- 
h'ke,  in  two  series  in  the  jaw  ;  a  few  teeth  on  the  vomer, 
absent  from  the  palatine  bones  ;  dorsal  fin  commences  in 
front  of  the  eye  on  the  snout ;  the  dorsal  rays  being  the 
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X.  A  spEoe  beiafe  the  aaal  iiL 

I,  PUmromata  flatasm^  D.  66-77 :    A.    50-57.    Inter- 
orbital  ridge.  roQgfaL 

Z  /^/  micrcapkabu ;  D.  85-93  ;  A.  70-76. 

2.  No  ^Mne  before  the  anal  fim 
J,  /V,  eyncghssus,  D.  102-115  ;  A.  86-87. 

b.  LaUral  Utu  strongly  cmwvtd  aMUriorfy. 
4.  /^/  limanda,  C  65-78  ;  A  5C>-6z 

B.  Tuth  conical 
A  Latiral  lins  with  a  slight  curve  anUriarfy. 
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5.  PL  flesus,  D,  60-62 ;  A.  39^45.  Ossicles  at  the  base 
of  the  dorsal  and  anal  rays. 

The  temperate  and  Arctic  seas  both  of  the  northern 
hemispheres. 


The  Plaice  {Pleuromctes  plaiessdy 

Passer  vulgaris. — Bellon  de  AquatiL  i.  p.  142. 

Passer. — Gcsncr,  p.  664. 

Passer  BelloniL — GalHs,  Plye ;  Anglice  a  Plaise — 
Willoghby  p,  96,  tab.  F.  3. 

Quadratulus.^^l^^Won,  L  r.  p.  143. 

Pleuronectes, — Artedi,  Spec  Pisa  p.  31  No.  I  ;  Gen.  p.  17, 
No,  I. 

Pieuronectes  platessa. — Lin.  Syst  Nat  i.  p.  456  ;  Donov. 
Brit  R  i.  pi  6  ;  Lacdp.  iv,  p*  628  ;  Nilss,  Skand.  Fayn,  iv, 
61  a  ;  Giinther^s  Cat  iv.  p.  440  ;  Day,  pt  v.  p.  25  pi.  101, 

Plaiessa  vulgaris. — Flem.  Brit  Anim.  p.  198  ;  Jenyn's 
Man.  p.  4S4  ;  Yarrell,  ii,  p.  247  ;  Thompson,  N.  H,  Irel,  iv. 
p.  192.     Pamell,  F.  of  F.   p.  201  tab.  yj. 

Plaise— Flounder — Pennant,  Brit  ZooL  iii.  p.  304 

P/^«r^.— Couch,  ill  p.  181.  pi  169. 

Geographical  distribution. — The  coasts  of  northern  Europe 
from  the  North  Cape  to  the  Sound,  common  on  the  whole 
coast  of  Norway  and  in  the  Cattegat ;  fairly  common  in 
the  southern  parts  of  the  Baltic  ;  numerous  and  large  on 
the  coast  of  Jutland  ;  found  all  around  our  coasts  ;  abundant 
in  the  Orkneys  and  Shetland  Isles,  the  Moray  Firth,  Firth  of 
Forth,  Banff,  Aberdeen,  Berwickshire,  the  coast  of  Yorkshire, 
the  Dogger- Bank,  coasts  of  Norfolk  and  Suffolk,  and  gene- 
rally on  the  south  coast  Abundant  round  the  Irish  coast ; 
the  commonest  of  all  the  flat  fishes  in  the  north  of  Ireland. 

General  habits. — A  most  decidedly  gregarious  or  "school" 
fish.    As  many  as  a  thousand  are  sometimes  captured  at  a 
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single  haul  ;  prefers  sandy  or  muddy  shores ;  swims  very 
near  to  the  bottom,  and  often  hides  in  the  loose  sand ; 
approaches  the  bays  and  shores  in  the  spring  months, 
and  frequents  deeper  water  during  severe  weather.  The 
plaice  appears  to  be  very  tenacious  of  life.  Thompson 
{NaL  His.  of  Ireland  iv,,  p.  194}  writes:  **An  individual 
about  10  inches  in  length,  taken  on  the  3rd  of  January, 
1835,  lived  30  hours  after  being  removed  from  the  water  ; 
it  was  kept  for  10  hours  in  a  very  warm  room  and  lay  on  a 
dry  plate  all  the  time/' 

Food  of. — Consists  chiefly  of  shell-fish  ;  worms,  as  Ptcti- 
naria  Bdgica  {Amphiirite  auricoma,  Cuv.),  and  Apltrodita 
aculeaia  **  the  sea-mouse/*  have  been  found  in  the  stomachs 
of  plaice.  The  quality  of  the  food  which  a  fish  consumes 
influences  the  quality  of  its  ozvn  flesh  as  an  article  of  diet; 
and  I  consider  that  in  the  plaice  we  have  a  very  instructive 
lesson  on  this  subject  Enormous  quantities  of  plaice  are 
caught  in  the  North  Sea  On  a  trawling  expedition  which 
I  undertook  (July  l6th,  18S2),  chiefly  for  the  purpose  of 
ascertaining  the  nature  of  various  food»  by  an  examination  of 
their  stomachs  and  intestines,  I  should  say  that  fully  one- 
third  of  the  contents  of  the  trawl  consisted  of  plaice-  I 
examined  a  great  number  of  stomachs  ;  I  found  in  most 
various  kinds  of  shell-fish,  many  tellince^  small  salens  and 
pectens ;  I  saw  hardly  any  vestiges  of  Crustacea  in  their 
stomachs  ;  the  whole  intestinal  tract  was  generally  full  of 
watery  fluid,  proving  that  solid  faod»  such  as  Crustacea  or 
cchinodermata,  did  not  enter  into  the  list  of  the  plaice's 
diet  to  any  extent  Soft  molluscous  animals  appeared  to 
me  to  be  the  plaice's  food.  On  my  return  home  I  turned  to 
Thompson*s  *  Natural  History  of  Ireland  ;'  that  excellent 
naturalist  had  paid  considerable  attention  to  the  contents 
of  fishes*  stomachs,     I  found  that  his  examination  corrc* 
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sponded  in  a  marked  deg;ree  with  my  own.  His  iood-notes 
on  the  plaice,  taken  in  Belfast  Bay,  July,  1838,  are  in 
substance  as  follows : — 

Specimen  ist — Stomach  crammed  with  TelHna  tenuis^ 
with  a  few  fragments  of  minute  shells  of  Mactra  solida. 

Specimen  2nd. — Stomach  entirely  filled  with  shells  of 
Mytilus  edulis  about  \  inch  long.     July. 

Specimen  3rd.^ — Contents  the  same,  in  August 

Specimen  4tL — ^Stomach  entirely  filled  with  young 
mussels  {Mytilus  edulis). 

Specimen  5 tk -^Stomach  filled  exclusively  with  Amphi- 
trite  auricoma  {Pectitutria  Belgica). 

These  three  last-named  specimens  were  examined  on  the 
30th  of  March, 

Specimen  6th. — ^Stomach  of  a  very  large  plaice  contained 
five  full-grown  Aphrodita  acukata  (sea-mouse),  and  remains 
of  several  Buccinum  undutum  (whelk),  also  remains  of  two 
species  of  decapode  crustacea     June  lotk 

Specimens  7th  and  8th. — ^Two  large  plaice  with  the 
stomachs  wholly  filled  with  Lncina  radula  {L.  imrealis\ 
April  9th. 

Specimen  9th. — The  contents  of  plaices'  stomachs  sent 
by  Dr.  Farran  (April  7th,  1 843,)  to  Thompson  contained 
the  following  molluscs  : — Amphidesma  {Scrobicularid) pris- 
matica.  AfnpfL  {Scrobkularid)  Boysii^  Tellina  tetiuis^  Troc/ms 
cinereus ;  and  one  green  sea-urchin,  Echinocyamns  puMllus, 
Specimens  bought  in  Dublin  Bay. 

Specimen    10th.— Stomach    and    intestines  of    a    large 

plaice  caught  in  Belfast  Bay  were  almost  wholly  filled  with 

Solen  pellucidus  in  fragments ;  in  addition  were  fragments 

I  of  young  Mytilus  edulis  ^  a  Corbula  striata  {C.  nucleus  ^  Forbes 

'and  Han  ley),  Venus  laminosa.  Mont  Amphidesma  Boysii^ 

and  A,  intermedia,    April  21st 


264     THE  NATURAL  HISTORY  OF  COMMERCIAL  SEJ 


Specimen  i  ith  to  13th. — Stomachs  of  three  fish  taken  at 
Groomsport  were  filled  with  remains  of  solens  (razor 
shells),  almost  wholly  of  5.  peliucidus,  mixed  with  the 
young  of  the  larger  species. 

"  Mr.  Hyndman  informs  me  that  he  has  at  various  times 
looked  to  the  contents  of  the  stomachs  of  plaice  bought  in 
Belfast  market  (in  all  upwards  of  a  dozen),  and  that  in 
every  instance  he  found  only  fragments  of  Tellina  tenuis** 

Thus  it  appears  that  out  of  25  stomachs  of  plaice 
that  had  been  examined  all  contained  molluscs,  w^ith  the 
exception  of  one  which  contained  only  the  worm  popularly 
kTiown  as  the  sea-mouse,  that  a  few  remains  of  Crustacea 
were  found  only  in  a  single  fish,  and  that  there  is  no  record 
of  the  plaice  feeding  on  other  fish  as  witnessed  by  its 
stomach.  Considering  that  Crustacea  enter  largely  into  the 
food-diet  of  most  of  our  fishes,  and  that  in  some  form  or 
other  this  food  is  almost  ever>ivhere  attainable,  it  would 
seem  that  the  plaice  has  no  predilection  for  crustaceans. 
To  this  absence  of  the  most  nutritious  fish- food  that  exists* 
is,  I  believe,  to  be  attributed  the  poor  quality  of  the  plaice's 
flesh.  Coupled  with  the  absence  of  crustacean  food  is  the 
absence  also  of  other  fishes  as  food ;  so  that  the  plaice 
appears  to  be  restricted  to  a  molluscous  diet;  such  diet 
being  often  little  better  than  watery  dabs  of  organisms 
which,  though  sufficient  for  the  increase  and  growth  of  the 
fish,  is  not  capable  by  itself  of  building  up  firm  muscular 
texture.  The  plaice  has  in  some  parts  of  Europe  been 
transferred  to  freshwater  in  which  it  has  flourished.  Culti- 
vation  here  would  probably  result  in  a  marked  improve- 
ment  in  the  plaice's  flesh,  A  judicious  supply  of  nourishing 
food  would  tend  to  form  a  firmer  and  less  insipid  flesh* 

Spawniftg. — Generally  in  the  springs  February  and 
l^^h,  but  said  sometimes  to  spawn  in  autumn^  and  early 
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winter.  The  ova  are  deposited  near  the  surface  and  float 
there ;  in  very  still  water,  Mr,  Jackson,  of  the  Southport 
Aquarium^  found  that  the  ova  would  sink  to  the  bottom^ 
but  would  float  again  on  the  water  being  slightly  agitated. 
Mn  Dunn  records^  '*  the  young  are  first  seen  in  April  close 
to  land,  swimming  on  the  surface  of  the  sea^  on  their  side, 
with  an  eye  on  each  side.  In  about  a  week  after  being 
first  seen,  they  may  be  found  in  pools  near  the  shore,  about 
the  size  of  a  baby*s  finger-nail."  Thompson's  young  fish 
of  3  inches  in  length,  received  from  the  south  coast  on  the 
1st  of  January,  would  appear  to  be  the  product  of  an 
autumn*s  deposit  of  spawn.  The  ova,  which  are  numerous, 
are  large  compared  with  those  of  the  turbot  Male  plaice 
are,  it  is  said,  comparatively  rare.  The  same  is  said  to  be 
the  case  with  the  common  sole.  The  cause  of  this,  if  a 
vera  reSf  awaits  explanation.  It  is  not  easy  to  get  hold  of 
specimens  of  flat  fishes  which  have  not  had  their  gills, 
stomachs,  etc.,  taken  out  before  being  sent  to  market.  The 
ovary-lobes  of  a  female  fish  in  spawn  would  naturally  at 
once  attract  the  eye  and  be  preserved  as  part  of  the  sale- 
able fish,  but  the  milt-lobes  have  not  the  same  value  and 
attractiveness,  and  are  perhaps  often  unnoticed.  Plaice  do 
not  grow  generally  above  5  or  6  lbs.,  and  that  is  a  large 
size,  Buckland  had  a  cast  in  his  museum  of  one  weighing 
10  lbs.  The  weight  of  ij  lbs,  is  recorded  The  usual 
length  is  from  10  to  14  inches. 

Modes  of  capture, — Chiefly  by  the  trawl.  Some  are 
taken  by  hook  and  line  on  **  foul  ground,"  i.e.,  ground  too 
rough  for  the  trawls  ;  great  numbers  are  taken  along  the 
Antrim  and  Down  coasts  on  long  lines.  Lug-worms  and 
pieces  of  the  flesh  of  conger-eels  and  herrings^  especially  the 
latter,  are  used  for  bait  In  the  case  of  a  seine-net  being 
used  care  must  be  taken  that  the  net  does  not "  roll,"  or 


266    THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


the  plaice  "  will  sand  ;  *'  they  will  sink  with  marvellous 
rapidity  into  the  sand  and  the  net  will  pass  over  thent 
On  the  south  coast  of  England,  during  the  summer,  plaice 
are  caught  by  the  spiller,  which  is  only  a  kind  of  bultey 
on  a  small  scale.  In  the  seas  of  northern  Europe  they  are 
sometimes  speared  when  the  water  is  clear. 

Quality  of  fiesL — Soft,  woolly  and  insipid  ;  perhaps  one 
of  the  most  disappointing  sea-fish  that  swim»;  its  clean 
appearance  and  bright  orange  spots  beguile  one  into  the 
belief  that  the  flesh  is  as  good  as  the  colour  is  pretty.  The 
very  odour  of  the  plaice  deceives  one^ — ^it  is  not  fishy  and 
unpleasant,  difficult  to  descnbep  but  very  marked.  It 
is  supposed  to  be  in  best  season  about  May,  The  fisher- 
men of  Kent  say  the  plaice  is  not  at  its  best  till  it  has 
"tasted  May  water/'  The  quality  of  its  flesh  may  to  a 
certain  extent  be  influenced  by  the  locality  inhabited,  but  I 
never  tasted  either  a  mud  plaice  or  a  sand  plaice  that  was 
good  for  much.  Nevertheless,  where  nature  fails  art  may 
supply  a  remedy.  First  filleted,  then  fried  and  nicely 
served  with  good  rich  sauce,  plaice  are  tasty  food  Wh<ni 
filleted  soles  are  ordered  for  dinner  in  many  an  hotel, 
filleted  plaice  are  often  substituted  ;  in  this  way,  the  fish 
concealing  its  form  discloses  nothing  to  the  eye,  and  the 
good  sauce  deceives  the  palate.  Mr.  Cornish's  observatioQ« 
that  fish  from  a  hard,  close  killas  sand  are  better  than 
those  from  gravelly  sand,  is  quite  correct  Mud  which 
harbours  worms  is  an  essential  element  in  fish  life,  clean 
sand  is  valueless, 

Camimrdat  valm^—On  account  of  its  cxtraordmary 
abundance  the  plaice  holds  an  important  place  in  a  com- 
mercial point  of  view.  Hundreds  of  thousands  arc  annually 
sold  and  consumed  by  the  poorer  classes.  By  the  London 
*'  street  sellers "  plaice  occupy  the  second  place  among  M 
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the  fish  sold  by  them,  herrings  come  first,  and  mackerel 
third.  Fishmongers  recognise  two  kinds  of  plaice  ;  one 
has  no  spots  or  only  a  few,  the  other  is  brilliantly  marked 
with  spots  and  termed  by  them  "  diamond  plaice."  Most  of 
the  latter  are  taken  off  the  Dutch  coast  Plaice,  like  nearly 
all  other  fish  are  dearer  than  formerly  ;  2d,  or  2^1  per  lb. 
was  once  the  ordinary  price,  now  4^/.  is  nearly  always 
asked  At  Grimsby,  where  enormous  quantities  of  plaice 
are  brought,  the  wholesale  price  of  full  boxes  varies  from 
1 2 J.  to  24J.  per  box,  but  in  rough  weather  even  levels  will 
fetch  as  much  as  26s,  to  335.  per  box.  Generally  speaking 
all  fish  is  dearer  during  the  season  of  Lent 

Names, — The  meaning  of  the  word  plaice  is  clear.  It  is 
variously  spelt  in  old  English,  sls  p/aice,  J>/qyce,  place,  p/aise. 
In  John  Russell's  *  Boke  of  Nurture '  instructions  arc  given 
to  wash  them  well,  cross  the  flesh  with  a  sharp  knife^  and 
use  ale  or  wine  sauce  w^ith  them,  or  sprinkle  them  with  salt 
ale  and  wine.  Mouffet  (p.  164)  says,  that  if  either  plaice 
or  soles  be  "  once  stale,  there  is  no  flesh  more  carrion-like, 
nor  more  troublesome  to  the  belly  of  man/*  The  old 
French  pldis  has  not  suffered  so  much  from  phonetic  decay 
as  the  ordinary  French  literary  name///V,  and  like  our  own 
name  carries  with  it  the  stamp  of  its  Latin  origin,  Platessa, 
the  t  only  being  lost  in  sound.  Platcssa  is  not  a  common 
Latin  word  in  classical  writers.  Ausonius  mentions 
"  molles  platessae,*'  but  one  cannot  say  what  fish  is 
denoted  thereby.  The  provincial  names  of  plaish^  plash^ 
plasher,  plash  Jieuk,  are  all  from  the  same  Latin  word 
platessa,  that  for  TrXaxo^  *'  broad ''  or  "  flat"  The  Danish 
rbd-spmtte^  Swedish  rdd-spdtta,  *'  red-spot "  refers,  of  course, 
to  the  large  bright  coloured  spots  on  the  fish's  upper 
surface. 

General  description. — The  height  of  the  body  is  about 
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2\  in  the  total  length ;  eye,  on  the  right  side ;  the 
lower  one  in  advance  of  the  upper ;  the  two  eyes  are 
divided  by  a  narrow  smooth  ridge  ;  lower  jaw  in  advance 
of  the  upper-jaw,  which  has  a  row  of  about  24  narrow 
closely  set  teeth  on  the  blind  side  ;  the  teeth  of  the  lower 
jaw  are  fewer  in  number  ;  an  ascending  cur\'ed  row  of  bony 
tubercles  from  the  lower  orbit  of  the  eye  joining  the 
lateral  line  ;  scales  small  cy cloid^  a  few  on  the  cheeks* 
Lateral  line  only  slightly  curved  above  the  pectoral  A 
spine  before  the  anal  fin ;  the  dorsal  fin  commences  near 
the  middle  of  the  eye,  the  longest  rays  being  about  the 
38th  or  40th  from  the  head.  Gill-rakers  short  and  widely 
set  Colour  brown  (of  different  shades),  with  large  orange 
spots. 


The  Smear-Dab  or  Lemon-Dab  {Pkuronectes 
microcephalus). 

Rlwmbus  l^mns  carnubicus. — J  ago,  in  Ray,  p,  162^  fig.  1, 

Pleuroncctes  microcephabts, — Donov.  Brit  Fish.  li.  pL  42  ; 
Nilss.  Skand-  Faua  iv.»  p,  6og  \  Giinther  Catal  iv,  p,  447  ; 
Day,  v,  pt  28,  pi  102. 

Platessa  microcepliala. — Flem.  Brit  Anim.,p.  198  ;  Jenyns* 
Man,,  p.  457  ;  Parnell,  Fish  of  F.  of  Forth,  p.  206,  tabu  38  ; 
Yarrell,  ii,  pt  309  ;  Thompson  Nat  Hist  of  Ireland,  iv. 
p,  196, 

Pleuronectis  cynoghssus, — Nilss,  Prodr.  Ichth,  Scand*,  p.  53 
(not  Skand.  Faun*) 

Smear-Dab^  Flounder. — Pennant,  Brit  Zool.  lil  p.  309, 

pi  47. 
Lemon  Dab,  Smooth  Dak — Yarrell»  iL  309. 
Snuar  Dab. — Couch,  iil  p.  187,  pi  171* 
Gtographkal  distribution.— T\iii  northern  coasts  of  Europe 
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from  Iceland  to  the  British  Isles  and  the  French  coast. 
According  to  Steindachner  it  occurs  off  Kamtchatka.  As 
it  is  an  Icelandic  fish  it  has  probably  an  extended  northward 
range;  does  not  seem  to  occur  frequently  in  the  Orkney 
and  Shetland  Isles,  nor  is  it  common  off  the  Scottish 
coasts.  It  is  not  common  off  Berwick^  but  on  the  Yorkshire 
coast  it  occurs  pretty  abundantly.  It  is  frequently  taken 
on  the  Suffolk  coast,  where  it  is  called  town  dab  (Yarrel!)- 
On  the  south  coast  it  is  often  plentiful,  and  is  well 
known  in  Devonshire  and  Cornwall,  where  it  is  generally 
spoken  of  as  the  **  Mary  sole  **  or  **  Merry  sole."  Great 
numbers  are  sometimes  taken  in  the  North  Sea,  and  the 
Grimsby  Dock  Market  shows  a  general  daily  supply  from 
July  to  January  and  February.  Thompson  says  it  is 
occasionally  taken  round  the  Irish  coast,  but  nowhere  in 
any  large  numbers. 

General  habits. — The  smear-dab  is  more  of  a  frequenter 
of  stony  or  rocky  ground  than  most  of  the  flat  fishes, 
hence  its  Swedish  name  of  berg-skadda  or  rock-flounder. 
These  fish  appear  to  frequent  our  shores  chiefly  in  the 
spring,  though  they  are  to  be  seen  in  some  of  the  markets 
at  all  seasons.  After  spawning  in  April,  as  is  thought, 
they  retire  into  deeper  water,  whence,  however,  they  are 
taken  by  the  trawl  in  considerable  numbers. 

Food  of, — Molluscs  and  worms,  Thompson  found  one 
specimen  full  of  large  worms  {Nereis\  with  nothing  else  in 
the  stomach.  Crustacea  are  said  also  to  enter  into  this 
fish's  diet  From  the  small  size  of  the  mouth  one  would 
infer  that  the  food  must  be  small,  or  if  large,  as  some 
worms,  very  compressible.  Couch  thinks  that  its  usual 
food  consists  of  alg^e  and  the  cntomostracous  crustaceans. 

5/^wwz7^.— Probably  in  April,  but  definite  information 
]s  needed.    Thompson  obtained  small  specimens  of  7i 


270    THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


inches  in  length  by  2\  in  breadth  in  the  dredge  from 
Belfast  Bay  In  October ;  showing  an  elongated  form  when 
compared  with  the  rhomboidal  shape  of  the  adult  fish* 
He  also  found  on  the  17th  of  Apri!  a  vast  number  of  ova 
about  half  the  size  of  ordinary  clover-seed  in  a  female  he 
examined.  The  usual  size  of  the  lemon-dab  is  about  12 
inches,  but  it  attains  to  18  or  20  inches  in  length.  Kroger» 
from  an  examination  of  the  organs,  believes  the  ova  are 
shed  in  the  autumn  and  winter  ;  Nilsson  in  July.  Perhaps 
there  is  a  diflfcrence  dependent  on  localities  and  tem- 
perature. 

Modes  of  capture. — By  the  trawl.  In  Orkney  it  has 
been  sometimes  taken  with  a  baited  hook,  which  of 
course  must  be  very  small 

Quality  of  flesk — As  superior  to  the  plaice  as  it  is 
inferior  to  the  sole.  In  October  and  the  winter  months 
the  flesh  is  fairly  firm  and  good.  It  is  not  equal  to  the 
common  dab  {Pleuronectes  limanda\  but  much  depends  on 
the  time  of  the  year  when  captured.  I  have  sometimes 
thought  a  lemon-dab  a  good  substitute  almost  for  a  sole ; 
at  other  times  I  have  considered  it  little  better  than  a 
plaice,  Thompson's  verdict  agrees  with  my  own  :  "  Much 
better  than  plaice,  not  so  good  as  sole,  nor  so  sweet  as  the 
dab,'*  The  lemon-dab  is  a  veiy  thick  fish  ;  it  is  best  fried 
or  filleted. 

Commercial  valm. — ^Large  quantities  are  sold  annually 
throughout  the  country,  and  the  fish  meets  with  a  ready 
sale.  The  usual  retail  price  is  about  %d.  per  lb.  At 
Grimsby,  the  wholesale  price  is  from  dr.  to  8j.  6rf  or  Qir, 
per  stone.  They  are  not  specially  quoted  in  the  London 
Market  On  the  whole,  the  lemon-dab  is  a  commendable 
fish,  and  valuable  as  food  when  other  and  superior  kinds 
arc  dear.     In  the  trade  this  fish  is  never  called  Umom-dab  ; 
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it  does  not  sound  so  well ;  it  is  always  called  iemcn-sole^ 
for  obvious  reasons. 

Names. — Lemon-dab^  from  the  yellow  colour  of  the  upper 
part  of  the  body ;  but  this  yellow  is  not  always  marked* 
The  yellow  is  often  dark  and  dull  However,  bright 
specimens  such  as  that  figured  by  Couch  (Voh  IIL, 
pi,  172)  are  not  very  uncommon.  The  term  smear-dab 
owes  its  origin  to  the  thick  mucous  slime  which  covers  the 
body,  Satchell  ("  Provisional  Index  to  a  Glossary  of  Fish 
Names,"  p.  9)  gives  among  the  number  the  following: 
Bastard-sole,  kitt,  maiden-sole,  mary-sole,  Norway-sole, 
queen,  sand-dab,  sand-fleuk,  small-headed  dab,  smooth- 
dab,  witch. 

General  description. — Height  of  the  body  about  2-5-  in  the 
total  length.  The  lower  eye  in  advance  of  the  upper, 
from  which  it  is  separated  by  an  elevated  ridge  ;  teeth  in 
either  jaw  in  a  series  of  about  12,  on  the  blind  side  conical 
and  blunted  \  jaws  of  equal  length  ;  scales  small,  cycloid, 
covering  the  head  ;  no  spine  before  the  anal  fin  ;  dorsal 
commences  above  the  centre  of  the  eye,  the  rays  being 
longest  in  the  posterior  half  of  the  body  ;  lips  thick  (hence 
a  Swedish  name  pludder-mun).  Lateral  line  slightly  curv- 
ing above  the  pectoral.  Colour,  brownish,  yellowish  brown 
or  yellowish,  often  with  dark  blotches  ;  gill-rakers  short, 
then  pointed  and  closely  set 


The  Craig-Fluke,  Pole  or  Whitch  {Pkuronectes 

cynoglossus). 

Pleuronectes  cynoglossus.  —  Lin.  Syst  Nat.  i,  p.  456 ; 
Nilss.  Skand.  Faun.  iv.  p.  263  ;  Giinther's  Catal  iv.  p.  449 ; 
Day,  pt  v.  p.  30.  pi  103. 

Platessa pola,—{Cnv.  Rign.  Anim,)  ;  Jenyns'  Man.  p.  458  ; 
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Parnell,  FisL  R  of  R  p.  210.  tab.  38;  Yarrell,  il  p. 
315  ;  Thompson's  Nat  Hist  Irel  iv.  p.  197. 

Tfupoh  or  craig-fiuke, — Yarrell  (L  c). 

Long-flounder. — ^Couch»  iil  190.  pi.  173, 

Tke  whitck — Of  the  North  Sea,  Grimsby  and  north-east 
markets. 

Geographical  distribution,  —  North  Sea,  around  Great 
Britain  and  Ireland  to  the  coasts  of  France.  Found  also  on 
the  North  American  coast ;  occasionally  found  on  the  coasts 
of  Scotland,  but  not  common  anywhere.  According  to 
Thompson  it  is  taken  on  the  north-cast,  east  and  south* 
west  coasts  of  Ireland.  The  craig-fluke  seems  to  be  no- 
where commonly  met  with  except  in  the  North  Sea,  from 
whence  the  Grimsby  trawlers  bring  a  quantity  to  the 
market  almost  daily  throughout  the  year.  On  the  Cornish 
and  Devonshire  coasts  this  fish  is  scarcely  known,  and  the 
name  of  "  whitches,"  so  frequently  used  in  the  north-eastern 
markets,  is  utterly  unknown  southwards.  It  is,  however, 
now  and  then  captured  in  Cornwall  and  Devonshire  ;  but  it 
is  certainly  a  rare  fish  in  those  waters,  otherwise  Mn  Dunn, 
who  for  years  has  paid  great  attention  to  all  sorts  of  fishes, 
would  have  noticed  it  there,  had  it  occurred  in  any 
quantities.  Mr.  Dunn  says  it  is  rare  at  Mevagissey ;  the 
same  testimony  is  given  by  Mr.  Cornish,  who  has  also  paid 
much  attention  to  the  southern  fishes.  Yarrell  and  Couch 
both  regard  this  fish  as  among  the  rarest  of  flat  fishes. 
But  North  Sea  trawlers  were  little  known  in  Vanndl** 
time. 

General  habits. — ^Its  habits  are  little  known.  In  Denmark 
its  name  of  **  rock-dab  "  betokens  a  rocky  habitat,  at  all 
Clients  during  a  part  of  the  year.  Its  chief  resort,  however, 
must  be  in  the  sand,  or  mud,  because  many  are  caught  by 

•  trawl,  which   cannot  be  worked   when  the  ground 
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rough  and  stony.  Young  specimens  are  not  met  with 
near  the  shores^  and  the  adult  fish  are  taken  in  deep  water 
at  all  times  of  the  year ;  so  that  it  is  probable  the  craig- 
fluke  is  more  of  a  permanent  deep-water  resident  than  the 
rest  of  the  Pleuronectidm. 

/V<7^f7/— Molluscs  chiefly  ;  small  fishes,  worms,  Ophitirtj^^ 
and  occasionally  Crustacea.  I  have  found  worms»  and 
Crustacea  {Gammarides)  very  sparingly  in  the  stomachs,  the 
whole  contents  of  which  are  rathers  oft  and  water>\ 

5/^zi//f/;/^.— Probably  in  June,  July,  and  August.  On  the 
Sth  of  May,  Thompson  found  the  ova  moderately  de- 
veloped ;  Krozer^on  the  22nd  of  July,  found  in  a  female  17 
inches  long,  the  roe  about  8  inches  in  length  ready  for 
spawning,  which  he  concludes  takes  place  in  the  Norwegian 
waters  early  in  August.  This  opinion  is  in  accordance 
w^ith  that  of  the  Swedish  fishermen. 

The  ova  most  probably  float  at  the  surface  and 
undergo  development  there,  and,  as  was  said,  this  occurs 
at  a  considerable  distance  from  land.  The  usual  size 
is  about  a  foot.  Lac^pfede  says  it  attains  a  length  of 
24  to  30  inches.  I  found  the  ova  in  a  female  on  the 
Sth  August  largely  developed,  and  nearly  mature.  In- 
testinal flukes  of  a  red  colour  I  have  observed  in  some 
specimens. 

Mode  of  capture. — By  the  trawl  exclusively 

Quality  of  JUsIl — I  think  far  superior  to  the  plaice,  but 
not  equal  to  the  lemon-dab,  than  which  it  is  much  thinner ; 
the  flesh  is  soft,  but  "  passably  good,^'  when  you  cannot  get 
anything  better.  Its  very  moderate  good  qualities  I  attri- 
bute to  the  comparative  abstinence  from  a  diet  of  Crustacea. 
Apparently  living  at  considerable  depths,  and  seldom 
coming  to  the  surface  except  at  spawning  time,  the  small 
VOL.  X.— E.  9.  T 
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cmstacea,  as  entomostraca  and  crab-larvae»  would  not  be 
eaten,  while  its  small  mouth  would  prevent  its  swallowing 
the  larger  Crustacea  It  is  best  fried,  but  is  generally  too 
thin  to  fillet 

Commercial  value. — Forms  a  not  inconsiderable  part 
in  fish  commodity  at  Grimsby,  from  whence  the  markets  at 
SheflSeld,  Manchester  and  other  great  towns  are  supplied. 
The  Pkurofiectes  cynoglossus  is  known  there  by  the  name 
of  whitdus  and  by  no  other  name  ;  numbers  are  sold  at  all 
times  throughout  the  year.  At  Grimsby  the  ordinary  price 
wholesale  is  from  los,  to  2cxr.  per  box;  to-day  as  1  wTite, 
March  13th,  they  are  36J.  per  box, — "small  supply,  demand 
strong."  These  fish  are  scarcely  known  in  the  London 
market 

Names. — Craig-fluke  or  crag-fluke  refers  to  its  supposed 
occasional  resort  to  rocky  places  ;  compare  the  Norwegian 
word  Skjcerising,  "rock-dab."  The  pole  was  suggested 
first  by  Jenyns,  as  being  in  unison  with  the  Latin  word 
pola,  which  the  fish  received  from  Cuvier,  but  what  the  Latin 
word  pola  means  or  why  this  fish  is  called  pola  I  know 
not  **  Whitchcs  '*  is  doubtless  an  abbreviated  corruption  of 
"  white  soles,** 

General  description. — Height  of  body  about  3-t  to  4  in 
the  total  length  ;  eyes  on  the  right  side  separated  by  a  sharp 
bony  ridge  ;  upper  jaw  with  a  row  of  about  20  incisor-like 
teeth,  somewhat  obtuse  on  the  blind  side  ;  lower  eye  in 
advance  of  the  upper  ;  gape  of  mouth  moderate.  Scales 
small,  not  ciliated  ;  very  small  imbricate  scales  covering  the 
head ;  dorsal  fin  commences  near  the  middle  of  the  e>'e ; 
the  rays  are  the  longest  near  the  centre  of  the  body ;  but 
the  dorsal  ray-fringe  is  nowhere  deep  No  prominent 
wxt  bcfon:  the  anal  fin ;  lateral  line  not  arched  over  the 
toral,  proceeding  in  a  straight  line  to  the  tail    Gill- 
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rakers  short  and  distant    Colour^  greyish  brown  or  brownish 
pink,  fins  sonnetimes  dotted. 

b.  Lateral  line  strongly  curved  above  the  pectoral. 

The  Common  Dab  {Pleuronectes  Hmandd). 

Passer  asper. — ^Rondelet,  xl  eg,  p.  319;  Willughby,  p, 
^y,  tab.  F,  4. 

Limanda. — Bellon,  de  Aquat.  p.  145  ;  Gesner,  pp.  665,  jZl, 

Pleuronectes. — Artedi,  Spec.  Piscp,  33,  No.  9  ;  Gen.  p,  17, 
No.  2. 

Pleurofuctes  limanda,  —  Lin,  Syst.  Nat.  i.  p.  457; 
Lac^p.  iv,  p.  621;  Donov.  Brit  Fish.  iL  p.  44;  Nilss. 
Skand.  Faun,  iv,  p.  627;  Thompson,  Nat  Hist  IreL  iv.  p. 
19s  ;  Gunther,  Catal.  iv,  p,  446 ;  Day,  pt  v.  p.  31,  pi.  104. 

Platessa  limanda. — Flem.  Brit  An.  p.  198  ;  Jenyns*  Man. 
p.  456;  Yarrell,  it  p.  307  ;  Parncll,  Fish.  Firth  of  Forth,  p, 
20s,  pL  37, 

Dab-flounder, — Pennant,  Brit  Zool.  iii.  p.  308. 

Dab. — Couch,  iil  p.  185,  pi  170. 

Geographical  distnbution, — The  coast  of  Northern  Europe. 
Iceland,  the  North  Cape,  the  western  coast  of  Nonvay,  the 
Baltic,  Gulf  of  Finland  ;  on  most  parts  of  the  British  coasts 
and  the  French  shores.  Common  on  all  the  sandy  parts  of 
Great  Britain,  found  in  the  Orkney  and  Shetland  Isles,  in  the 
Moray  Firth,  Banff,  Aberdeen,  St  Andrews,  Berwick,  &c 
Abundant  off  the  Yorkshire  coast,  Yarmouth,  Norfolk,  Devon- 
shire and  Cornwall.  The  dab  is  found  round  the  Irish  coast, 
but  not  in  very  great  numbers—much  of  the  Irish  coast  being 
rocky  and  not  so  well  suited  to  the  sand-loving  habits  of  these 
fish.  Templeton  noted  it  as  "  a  rare  fish  in  Ireland,*'  probably 
as  it  was  not  much  brought  to  market  Thompson  says  it  is 
seldom  seen  in  Belfast  market  At  Portsmouth  it  is  the 
most  common  kind  of  flat  fish  brought  up  by  the  trawl. 
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GimrzL  ishzi. — A=   esfcnral   j3vcr  of  the  sand,  and 

Fi'id  :f. — M:l1u5cs,  ■jbcciiis,  staaH  nsh  and  Crustacea. 
Tzrxz-y^jr.  fiend  in  the  sc^cnacss  at  various  periods  >'Oui^ 
c:u.iieli  'Jfyti^  €Ji:uzs  .  5vt>«  /e^Msiims,  Xmcmioy  Pagmrms 
B€mkir.i:u  nerrnit  crab,  and  Aprcdita  amUaia  (sea 
nou-se..  Corallines  and  S^rtztlirii  are  also  found  in  the 
sf^mich  cf  the  dah  S^ndevall  found  the  stomachs  of 
s^r/eral  nlled  with  fma::  Crustacea  IdoUa.)  In  stomachs  I 
have  ejcamined,  I  tave  fiund  remains  of  solen-shells  and 
"ru-tacea.  Here  in  the  dab  is  another  interesting  example 
j{  the  influence  which  the  fish's  diet  exercises  on  the 
quality  of  its  own  flesh.  The  flesh  of  the  dab  is  excellent 
and  few  better  flat-nshes  can  be  found  Crustacean  remains 
are  generally  apparent  in  the  stomachs  and  intestines*  and 
clearly  form  part  of  its  usual  food.  The  contents  of  these 
or;;ans  are  not  a  water>-  mass  like  those  of  plaice  and 
whitches,  which  rarely  feed  on  the  solid  flesh-producing 
f.rij-.tacea. 

Spawning. — April,  May,  and  June;  sheds  its  spawn  in 
'.an^ly  bays,  and  perhaps  also  in  deep  water  at  a  distance 
from  land.  Couch  found  the  roc  ready  to  be  shed  at 
Clirislfna-i.  Thompson  found  ova  very  minute  in  a  female 
on  the  I  ;th  of  March  ;  young  dabs,  about  i^  inches  in  length, 
have  lK:en  taken  from  the  mouth  of  the  Thames  in  the 
month  of  November,  which  would  doubtless  be  the  produce 
of  thr  '.ame  year*s  summer  hatching.  The  ova  probably 
float  and  undergo  development  near  the  surface.  I  saw 
a  j^n-at  numlx;r  of  dabs  taken  by  the  trawl  in  the  North 
Sra.  /V)  miles  from  land,  in  July  ;  those  I  examined  were 
destitute  of  c)va  and  had  spawned.  The  fact  that  certain 
fishes  are  known  to  spawn  near  the  coast,  by  no  means 
precludes  the  jKissibility  of  the  same  kind  of  fish  spawning 
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also  in  distant  water,  A  very  important  consideration, 
indeed,  viewed  in  connection  with  proposed  legislation  pro- 
hibiting the  capture  of  immature  sea  fishes  (see  Introduc- 
tion). Thompson  says  that  young  ones,  under  two  inches, 
are  commonly  taken  in  Belfast  and  Strangford  Loughs  in 
the  dredge,  and  they  have  nearly  always  white  spots  on 
their  body.  The  usual  size  of  a  dab  is  about  8  or  9  inches, 
and  it  does  not  often  exceed  a  foot  in  length. 

Modes  of  capture, — By  the  trawl  and  seine  nets,  also  by 
hand  lines  and  deep  sea  lines  (spillers)  baited  with  squid, 
mussel*  and  lug  worms. 

Quality  of  flesh, — One  of  the  best  of  all  our  flat-fishes  ;  it 
is  a  pity  it  does  not  grow  to  a  larger  size.  It  is  not 
generally  eaten  by  the  higher  classes,  with  whom  custom 
and  fashion  prevail  to  a  ridiculous  extent.  They  are  very 
good  from  January  to  April,  and  from  October  to  the 
following  January.  A  fried  dab  is  a  well-flavoured  and 
fairly  firm  fish.  Gesner,  *  De  AquatiL*  p.  665,  says  "  its  flesh 
is  white,  tender,  not  dry,  and  little  inferior  to  the  sole." 

Commercial  value, — Large  numbers  are  sold  almost  daily 
at  Grimsby,  where  the  wholesale  price  varies  from  4s.  to 
lOJ.  6d.  per  basket  Brixham  and  Plymouth  also  supply 
quantities  of  dabs,  brought  in  by  the  trawlers.  As  an 
excellent  cheap  fish  diet  the  dab  deservedly  holds  a  high 
place.  Numbers  are  brought  to  the  London  markets,  the 
street-sellers  disposing  of  the  greater  proportion  to  the 
poorer  classes. 

Names, — The  word  dab, "  a  small  mass  of  soft  substance  " 
is  not  a  complimentary  name  for  this  little  fish,  but  the 
word  denotes  anything  small,  irrespective  of  its  quality. 
Sattie  and  salt  water  fluke  arc  used  in  Edinburgh,  to 
distinguish  it  from  the  flounder  which  is  frequently  found 
in  fresh  water.      The  specific  Latin  epithet  Hmanda  is  a 
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derivative  from  Hma^  •  a  filev"  from  the  roughness  of  the  scaly 
surface  of  this  fisk  Hence  the  epithet  asper^  of  Rondeleti 
Gesner,  &c.,  in  whose  days  the  dab  was  by  the  English 
known  as  brut 

General  description, — Height  of  body  about  -^  in  totel 
length  excluding  the  caudal,  lower  jaw  prominent,  lower 
eye  a  little  in  advance  of  the  upper ;  eyes  separated  by  a- 
flat  ridge  ;  upper  jaw  with  a  row  of  about  22  narrow  closely*  ■ 
set  teeth  on  the  blind  side.  Dorsal  fin  commences  a  little 
before  the  middle  of  the  eye,  the  longest  rays  being 
between  the  37th  and  40th  ;  pectoral  nearly  two*thirds  tbff 
length  of  the  head.  A  spine  before  the  anal  fin,  caudal 
fin  distinct  from  the  dorsal  and  anal ;  lateral  line  without 
tubercles,  and  with  a  strong  curve  above  the  pectoral,' 
scales  small  and  ciliated  ;  on  each  dorsal  and  anal  ray  that 
is  a  single  row  of  minute  scales*  Colour,  brown  or  pale 
brown,  or  yellowish  brown  with  numerous  yellow  spots. 


The  Flounder  or  Fluke  {Pkuronecus  fiesus\ 


m 
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Passer  fluviatiiis  vulgo  jlesus. — Bellon,   p.    144 ;    Wit- 
lughby,  p.  ^%,  tab.  F,  5. 
Passeris  tertia  species. — Gcsner»  pp.  €^,  782,  788. 
Pleuromctes. — Artedi,  Spec.  Pise  p  31,  No.  2  ;  Gen,  p.  17, 

No.  4. 

PletironecUs flesus. — Lin,  Syst  Nat  i,  p.  457,  Donov.  Brit 
F.  iv.  pi.  94 ;  Lac6p.  iv.  p.  633  ;  Nilss,  Skand.  Faun,  iv.  p 
618 ;  Giinther.  Catal  iv.  p.  450 ;  Day,  pt  v.  p.  33,  pL  105. 

Platessajl€sus.~¥\^m.  Brit  Anim,  p.  igS  ;  Jenyns'  Man.  p 
45 S  ;  Yarrcll,  ii,  p.  303  ;  Thompson,  N.  H.  Irel  iv.  p  194. 

Comman floundeK — Pennant,  Brit  Zool  iil  p  305. 

Floundir. — Couch,  liL  p  195*  pi  175. 

Cmgrapkkal  distri^nm.—lcdRnd  and    the  coasts  of 
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Northern  Europe  to  those  of  the  British  Isles  and 
France;  generally  abundant  round  our  shores  where  the 
bottom  is  soft  mud,  sand  or  clay ;  frequents  especially  the 
mouths  of  large  rivers,  which  it  ascends  for  a  great  many 
miles  where  not  impeded  by  weirs  or  other  obstructions; 
common  00  the  sandy  and  muddy  shore  of  Scotland  and 
Ireland, 

General  habits. — Most  aquatic  of  all  our  flat  fishes,  being 
at  home  as  well  in  fresh  water  as  in  salt  or  where  the  water 
is  brackish ;  used  to  ascend  the  river  Severn  as  far  as 
Shrewsbury,  where  some  years  ago  it  could  be  successfully 
angled  for ;  but  their  ascent  has  for  some  years  been 
stopped  by  weirs  at  Worcester  and  Gloucester.  Like 
other  pleuronectes  the  flounder  loves  to  conceal  itself  in  the 
mud  or  sand,  with  its  head  and  eyes  protruding,  ready  for 
pouncing  on  passing  prey.  They  have  been  transferred  to 
freshwater  ponds  with  success*  It  is  quite  probable  that  a 
judicious  treatment  in  suitable  water,  with  abundant  supplies 
of  nutritious  food,  would  result  in  the  improvement  of  this 
fish  as  an  article  of  diet  At  present  the  flounder^  but  not 
this  species,  is  chiefly  interesting  in  a  zoological  point  of 
view  as  the  fish  on  which  Professor  Alex.  Agassiz  has 
experimented  in  his  researches  on  the  life  history  and 
development  of  the  Pleuronectes  (see  Introduction). 

Food  of . — Worms,  molluscs,  young  fishes.  It  does  not 
appear  to  consume  much  Crustacea  food. 

Spawning. — From  February  to  the  end  of  April.  The 
ova  float  near  the  surface,  where  they  undergo  development 
(see  Introduction),  The  ordinary  size  of  a  flounder  is 
about  8  or  9  inches  in  length.  It  never  attains  the  size  of 
the  plaice ;  a  flounder  of  4  lbs.  would  be  an  unusual  size» 
though  fish  of  greater  weight  are  recorded 

Modes  of  capture. — Often  taken  in  tuck-nets  or  by  spillers 
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baited  with  lug  worms  or  a  piece  offish  or  mussel  In 
shallow  water  the  Norwegian  fishermen  sometimes  spear 
them  ;  if  the  surface  of  the  sea  is  ruffled  a  Uttle  train  oil  is 
poured  out,  which  causes  the  sea  to  become  smooth  and 
enables  the  fisherman  to  see  objects  at  the  bottom* 
Flounders  are  greedy  biters,  and  1  remember,  many  years 
ago,  catching  daily  considerable  numbers  in  the  tidal 
streams  near  Birkenhead  with  a  rod,  float,  and  worm-  I 
have  seen  great  quantities  of  these  fish  taken  at  Southpoft 
from  one  to  four  inches  long  in  the  nets  of  the  shrimpers. 
In  the  neighbourhood  of  Warrington  many  people  from  the 
neighbourhood  resort  to  the  rivers  for  fluke  fishing* 

Quality  ofjlcsk — Variable  ;  soft  and  often  muddy.  Some 
people,  however,  think  it  very  good  when  fried.  But 
much  depends  on  the  localities  where  captured  ;  and 
experiments  on  this  fish  with  a  view  to  improve  its  edible 
qualities  are  desired.  River  fish  are  said  to  be  firmer  and 
of  better  flavour  than  sea-fish. 

C&mmirdal  value, — Great  numbers  arc  sold  in  London, 
being  taken  from  the  Thames,  where  they  abound  The 
usual  wholesale  price  at  Billingsgate  is  from  ix  to  \s.  6d. 
for  twenty-six.  Flounders  do  not  '*  figure  **  in  the  Grimsby 
market  Mayhew  ('  London  Labour  and  London  Poor/ 
p.  69,  vol  I)  gives  as  the  annual  number  sold  by  the 
London  street  sellers,  who  carry  on  the  chief  business^ 
260,000,  or  43,000  lbs.  weight  Dabs  are  estimated  at 
270,000,  with  a  weight  of  48,000  lbs. 

Names, — Our  v/otA  flounder,  the  Swedish ^irfn^/r^,  Danish 

Jfytider^  is  probably  connected  with  the  verb  '*  flounder^**  a 

nasalised  form  of  the  Dutch  fiedderiny  **to  flap,"  **  splash 

through   the    mire/'    (see    Skcat,    s.    v.)     Flounders    are 

^ncd  in  John  Russell's  '  Book  of  Nurture*    Verjuice 

lamon  are  recommended  as  ingredients  for  the 


sauce.  Satchell  gives  as  provincial  names,  black-butty  btttt^ 
fieak,  Jloundab,  fiuke,  freshwatt^r-fleuk,  Imnd-butt,  mayock* 
fiuke^  plake.  The  word  flukCy  Anglo-Saxon  fldc^  is  ex- 
plained as  **  flat-fish"  plaice,  "sole."  It  seems  to  be 
connected  with  the  S^z^xsh  flunnka,  '*  to  swim." 

General  description. — Height  of  body  about  2\  in  the 
total  length  ;  lower  jaw  prominent ;  eyes  prominent  and 
separated  by  a  bony  ridge,  the  lower  slightly  in  advance  of 
the  upper ;  upper  jaw  with  a  double  row  of  small  obtuse 
teeth,  those  of  the  outer  row  being  about  15  in  number  on 
the  blind  side.  The  dorsal  commences  opposite  the  middle 
of  the  eye,  its  broadest  rays  being  at  the  posterior  half  of 
the  body  ;  scales  minute,  cycloid,  rudimentary  ones  on  the 
cheek  ;  along  the  base  of  the  dorsal  and  anal  fins  is  a  row 
of  bony  tubercles,  also  a  bony  ridge  from  the  upper  eye  to 
the  lateral  line.  Lateral  line  very  slightly  curved  above 
the  pectoral  fin,  and  having  rough  tubercles  along  its 
course.  Gill-rakers  small,  lanceolate,  and  rakers  widely 
set  Colour  depends  on  the  nature  of  the  ground  on  which 
it  is  found  ;  usual  colour  brown  of  various  shades,  olive 
brown  with  or  without  dark  blotches  ;  under  surface  white 
Thompson  saw  two  examples  of  flounder  which  exhibited 
the  orange  spots  of  the  plaice.  Double  flounder  (coloured 
on  both  sides),  reversal  ones,  semi-albinoes,  rosy  coloured 
flounders  occur  (see  Introduction). 


The  Sole  {Soka  vulgaris). 

Genus  SoUa, — Eyes  on  the  right  side  ;  the  upper  being 
in  advance  of  the  lower ;  cleft  of  mouth  narrow,  distorted 
towards  the  left  side  ;  teeth  in  the  jaws  small,  confined  to 
the  blind  side  in  villiform  rows,  absent  from  the  vomer  or 
palatine  bones.  Dorsal  commences  in  advance  of  the  eye, 
id  is  distinct  from  the  caudal ;  scales  very  small,  ctenoid. 
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Lateial  fine  stra^liL    Pectorals  dcvdoped,  i 
absent     Nostrils  varioosly  formedL 

The  genus  scriea  has  been  sobdhrided  acoofding  to  the 
presence  of  die  pectorals  and  die  form  of  die  oostrfls. 

A.  Pectoral  fins  devdopcd  on  both  sides. 

a.  Nostrils  on  die  blind  side  not  dilatrri. — S^km 
vulgaris^ 

b.  One  of  die    nostrils    dilated    and   Ikii^ed. — S. 
amraniiaca  GiintlL,  lasatris  Day. 

R  Pectorals  both  very  small — 5.  variegatm  and  51 
minuta  (Jutea  Day). 

C  Pectorals  quite  absent ;  no  British  forms. 

The  members  of  this  most  valuaUe  genus  are  foond  in 
all  the  seas  of  the  temperate  and  tropical  regions^  "  except 
the  southern  portion  of  the  south  temperate  zone*  (Day). 
Some  enter  fresh  waters  and  thrive  well  there: 

BouyX4»^<ro^ — Athenzus,  vii  288»  330 ;  Oppian,  HalieoL 

L99. 

SoUa, — Pliny,  ix.  16,  20;  Ovid,  HaL  124. 

Linguldca, — ^Varro,  de  Ling.  Lat,  5,  12,  23  &  JJ. 

Buglcssus  V.  SoUa. — Bellon,  de  Aquat  p.  145  ;  Ronddet, 
XL  c  II,  p.  320;  Gesner,  iv.  pp.  666,  671  ;  Willu^iby, 
p.  100,  tab.  F,  7. 

PUuroTucUs. — Artedi,  Spec  Pise  p.  32,  Na  8 ;  Gen. 
p.  18,  No.  6. 

PUuronecUs  solea, — Lin.  Syst  Nat  L  p.  457 ;  Lac6p.  iv. 
p.  623 ;  Donov.  Brit  Fish.  iii.  pi.  52  ; 

SoUa  vulgaris, — Flem.  Brit  Anim.  p.  197 ;  Nilss.  Skand. 
Faun.  Fisk.  p.  65 1  ;  Jenyns*  Man.  p.  466 ;  YarrcU,  iL  p. 
347  ;  Pamell,  Fish  of  F.  of  F.  p.  218 ;  Giinther,  CataL  iv. 
p.  463 ;  Day,  pt  V.  p.  39,  pL  186. 

5^/!0««^.— Pennant,  Brit  Zool.  iii.  p.  311- 

^Wk-— Couch,  lit  p.  200,  pi.  176- 
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Geographical  distribution, — Northern  coasts  of  Europe 
as  far  as  lat.  62°  ;  occurs  in  the  Southern  part  of  the  Baltic, 
around  the  British  shores  and  those  of  France,  and  in  the 
Mediterranean.  Not  common  in  the  Orkneys  and  Shetlands, 
nor  at  Banff;  said  to  be  common  in  the  Moray  Firth,  "  but 
not  much  sought  after;*'  sparingly  found  at  the  mouth  of 
the  Firth  of  Forth  ;  more  common  off  Yorkshire ;  becoming 
abundant  southwards,  as  in  Norfolk  and  the  coasts  of 
the  English  Channel ;  abundant  and  especially  fine  in 
Devonshire  and  Cornwall  On  the  west  coast,  as  in 
the  Bristol  Channel,  Cardigan  and  Carnarvon  Bays,  the 
sole  is  more  or  less  abundant ;  but  little  trawling  is  carried 
on  off  the  Welsh  coast,  except  at  Pwllheli,  where  great 
numbers  are  captured. 

Around  the  Irish  coast  the  sole  is  found,  and  on  some  banks 
large  quantities  of  the  finest  quality  are  taken  ;  those  found 
in  the  North  of  Ireland  are  said  by  Thompson  to  vary  con- 
siderably in  form  and  colour  from  those  of  the  south.  Soles 
are  far  from  common  in  the  North  Sea  ;  most  are  taken  off 
the  Dutch  coast  and  these  not  often  of  any  large  size. 

General  fiabits, — Like  most  of  the  flat  fishes,  the  sole 
prefers  a  sandy,  gravelly  or  muddy  shore.  They  frequent 
the  deep  sea  during  severe  weather  for  protection  from  the 
cold,  by  which  they  appear  to  be  considerably  influenced 
in  their  movements.  Thus  soles  have  been  known  to 
congregate  in  incredible  numbers  to  a  patch  of  water  in 
the  North  Sea  (30  to  40  fathoms  deep  in  some  parts),  60 
miles  east  and  west  and  from  6  to  10  miles  wide,  called 
the  **  outer  silver  pit"  The  severe  cold  had  driven  them 
into  this  deep  water,  and  "the  nets  were  hauled  up  bristling 
with  fish  trying  to  escape  through  the  meshes,  and  such 
catches  were  made  as  the  most  experienced  fisherman 
had  never  before  dreamed  o£'*    (Holdsworth^  'Deep  Sea 
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Fishing;'  a.  95.^  Triis  case  happexed  acvcxai  yeas  ago^  fant 
since  cfaac  e7eiit  similar  ones  have  rm  iiiibeL;  tbe  joies 
nescrtin^  tn  rhe  'i'^rg  silver  pits  in  jeueie  weac&ezi  ani 
again  dispersing^  an  rhe  appearance  of  wacmer  wwarhrf 
tn  shallcw  vaters.  Toe  senn  -^  pitrxasan*'  s  oov  veil 
nnderscccd  by  the  Grfmsby  oshcnnen.  Whexe  near  tbe 
estuary  of  rrveis,  jcies  wul  am  op  cor  miles  even  above  tbe 
tideway  and  remain  there  fcr  mrnrhs  tngnfier,  sninrrrmck. 
tc  is  asserted,  ^hedrring  their  spawn  in  the  wcdsL  waaocc 
YarreiL  luctfng-  a  iiTyr  jom  one  who  leacsodcoithcbaiksaf 
the  Amru  writes,  **  [  airafgtfed  yesterday  m  seeiag  the  ] 
who  caughc  r^^  -icie  abfint  which,  yen  an^oire.  and  who  \ 
been  in  the  constant  oahit  ct  trawiin^  obr  them  wftb  a.  EO 
fiat  beam  traw:  in  this  river  5:r  the  last  irrty  veaxsL  Tbe 
aeascn  ror  takfng^  them  -s  5-::ci  May  tc  'are  X«ivemben  Tbey 
breed  in  the  riv^  Arzin  .  r^qoentfcg- ic  arzm  the  moiitb  fibar 
miles  apwaris,  which  is  r^arly  to  the  tcwn  of  AnnwVt» 
and  remain  in  ir  the  whi:ie  year,  burymg  themsehes  ox  tbe 
saxuiciinn^g-theccidiafzcths.  The  -r^rtTTTran  has  'lyrasarna  ily 
taker,  them  rx  lar^  ri:.*  twc  Zrs.  wsi^ffH*rT.  but  uet^unit?! 
ct  -<.r.e  pcurji :  arc  they  ar^  thicksr  irt  prrccrtacc  thaa  tbe 
sctcs  isuallv  tazichr  it  ita — lh  tcher  resccct?  grecLseiy  tbe 
iame  .  ar.d  rt  ii  fT^dent  trar  tiiey  ^rsed  :^  ^:eai  omzibexs 
IT.  the  riv*r?-  fr:ci  the  riartity  zt  s=-all  cces  abcot  2  oxbcs 
xxjr  ^jtZ  ir»  c-nstantly  bncf^  cc  sbcre  when  diAwiqg 
the  rjet  r'sr  ^r-y  mziZet  "^   ^  ?^  >i:j.  - 

/'x*/  </ — M^tTTj^  w^rtzs  ir  lir^e  ccartftDe^  especially 
where  the  grrjorA  23  sar-d  rr-xed  with  cjsd  :  ocobcs  bodi 
■nivahe  aad  bfTahe,  crcstacea :  I  have  rccsd  reoazxts  of 
(S#db»y  in  qoactftSes:  also  Sruvvu  ^Ac, 
axx!  ccher  bcralves.  Ctrdanm 
\  ^Mii^hig-Vy^rg  tat  c^ass  of  ooCastan 
,  way  comooQ  cq  ciQddy  gicmwl 
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DoftaxdiXxd  Tellina  I  have  noticed.  Young  fish  are  doubtless 
also  eaten  by  soles,  remains  of  cchinoderms  as  the  "  ^izzn- 
pc3i  urchm,'*  (EcAtPiocyamus  piisi/his)  have  been  noticed  in 
their  stomachs.  A  large  proportion  of  sole  food  is  supplied 
by  the  mud  which  they  swallow  whether  directly  or 
indirectly  by  the  worms  they  eat  From  some  localities^ 
as  for  instance  at  Pwllheli^  the  soles'  stomachs  are  quite 
black  from  the  contained  mud,  especially  in  the  young  fish, 
called  **  slips/'  whose  small  mouths  are  not  suited  for  large 
objects.  Mixed  with  this  mud  will  be  found  minute 
organisms^  the  bristles  or  other  remains  of  cha;;topodou5 
annelids  as  Arenicola^  Nerine,  Pkyii&dace,  Nereis  \  a  large 
percentage  of  nourishing  food  is  contained  in  the  mud  thus 
swallowed^  as  it  contains  much  organic  matter  in  the  shape 
of  minute  vegetable  and  animal  substances.  The  nourishing 
qualities  of  mud  and  sand  may  be  inferred  from  the  presence 
on  the  shore  of  the  countless  castings  of  the  lug-worm 
{Arenicoia  piscatoruffi)  so  familiar  to  every  sea-side  visitor, 
w^hich  simply  swallows  the  mud  and  sand,  retains  and  assimi- 
lates the  nutritive  matter  and  ejects  irT those  well-known  little 
hillocks  of  sandy  spiral  coils  the  remainder  When  soles 
frequent  localities  where  sand  alone,  or  for  the  most  part, 
forms  the  bottom,  the  flesh  is  not  so  firm  and  the  fish  are 
thinner.  The  lemon  sole  {Soka  aurantiaca,  Giinther)  for 
instance  is  chiefly  found  in  clean  sand  ;  and  the  comparative 
poorness  of  its  flesh  may,  with  good  reason,  be  attributed, 
to  a  certain  extent,  to  the  absence  of  nutritive  mud  material 
Spawning.— T\iQ.  usual  months  are  March.  April  and 
May,  but  the  time  may  be  sometimes  earlier  or  later.  The 
mode  of  deposition  of  spawn,  has  not,  I  believe,  been  wit- 
nessed. The  sole  is  probably  a  surface  spawner,  like  most, 
if  not  all,  of  the  Plcuronectids.  Mr.  Epton  in  his  essay  on 
'  The  Migration  of  Spawning  of  Sea  Fish  suitable  for  Food,** 
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(•  Fish  asd  Fisheries,'  pi  249X  wWIst  fishii^  00  the  wett, 
(North  Sea),  observed  ^nall  bunches,  or  clusters  <A  spawn, 
adhering  to  the  warp^  and  on  comparing  these  v^nth  the  eggs 
of  soles  spawning  at  the  time  be  concluded  that  these  sus- 
pended dusters  were  soles' eggs.  This^  however,  seems  to  me, 
very  doubtful  indeed.  The  same  writer  cofijectures  the  size  of 
about  2  to  4  inches  in  length  for  one  year's  growth  ;  5  to  9 
inches  at  two  years;  and  that  no  spawning  occurs  till  four 
years  old.  He  thinks  the  rate  of  growth  is  skwr.  The  whole 
question,  however,  can  be  only  settled  by  actual  experiment. 
Buckland  calculated  about  134,000  ^gs  in  a  sole  a  pound 
in  weight  Soles  seem  to  come  to  our  shores  for  the 
purpose  of  spawning,  and  do  not  generally  spawn  out 
in  deep  water  or  far  from  land,  except  in  banks  which  are 
more  or  less  shallow.  The  general  reason  for  Ash  approoich- 
ing  our  shores  to  spawn,  we  should  attribute  to  the  greater 
abundance  of  food  near  the  coast  than  a  great  way  from  it, 
especially  such  minute  forms  of  animal  life  as  are  suitable 
for  the  young  fry  of  various  fishes:  Active  surface  fishes^ 
as  mackerel  and  herrings,  would  find  abundance  of  minute 
food  creatures  far  away  from  land  near  the  surface  through- 
out the  summer  months;  but  the  young  Pleuronectids 
being  ground  fishes^  as  a  rule,  would  not  meet  with  the 
same  quantity  of  required  food  in  deep  w-ater  as  they  would 
in  shallow  water.  For  a  short  period  of  their  lives,  soon 
after  being  hatched,  the  young  soles  or  other  Aat  fish 
might  indeed  find  abundant  food  in  the  countless  millions 
of  entomostracous  cnistacea,  crab  larvae,  ftc,  ftc,  that 
colour  whole  areas  of  the  water,  at  the  surface ;  but  soon 
these  infant  fish  cease  to  be  surface  swimmers,  and 
Sttmne  the  general  ground  habits  of  the  adults  ;  and  there 
^orc  continuous  supply  of  regular  food  in  localities 
^ks  girt  with  a  profusion  of  alga:,  or  where  latge 
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quantities  of  organic  matter  in  a  comminuted  condition 
pour  themselves  into  the  water  from  our  large  rivers  and 
estuaries,  than  is  to  be  found  in  the  deeper  seas,  and,  as  I 
have  already  said,  a  very  important  element  in  sole  food 
consists  in  the  nutritive  mud,  which,  generally  speaking, 
would  be  found  near  in  shore  rather  than  at  great  distances 
from  it.  The  sole  attains  the  size  of  20,  24,  or  even  26 
inches^  and  may  weigh  as  much  as  5  lbs.,  6  lbs,,  or  7  lbs. 
Casts  of  a  pair  of  soles  from  Ireland  which  weighed 
together  12  pounds  were  in  the  Buckland  Museum.  Very 
fine  soles  are  brought  into  Brixham  and  Plymouth  by  the 
Dartmouth  (Torbay)  trawlers  daily  throughout  the  year ; 
and  I  must  say  a  Brixham  sole  with  its  full  deep  body  and 
shining  ink-spotted  pectoral  fin  is  a  sight  on  which  a 
fisherman's  eye  loves  to  dwell,  even  aesthetically,  apart 
from  the  pleasant  anticipation  of  its  value  in  the  market 

Modes  of  capture.  —  Almost  always  by  the  trawl  ; 
occasionally  soles  are  taken  by  hooks.  The  chief  fishing 
station  is  Brixham,  but  there  are  good  trawling  grounds  off 
the  South  coast  from  Sussex  to  Devonshire.  Numbers  of 
small  soles,  called  "slips,"  are  captured  during  the  summer 
months  by  shrimpers  in  their  nets  and  by  inshore  trawling 
and  other  ways.  Great  injury  is  by  some  persons  supposed 
to  be  done  in  this  way  to  the  general  supply,  which  it  is 
thought  is  daily  becoming  shorter.  The  whole  question 
is  discussed  in  tlie  Introduction.  Few  soles  are  caught  in 
the  North  Sea,  except  at  particular  times,  as  during  the 
"pit  seasons"  already  mentioned.  Whether  there  is  an 
absolute  scarcity  of  soles  in  the  North  Sea,  which  for  some 
reason  may  be  less  suited  to  the  production  and  increase  of 
soles  than  places  farther  south,  or  whether,  as  appears  to 
me  to  be  far  more  probable,  the  enormous  area  of  that  sea, 
which    is    fished     to     a     very     limited    extent,    contains 
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distribated  throagboat  its  length  and  breadth 
great  abundance,  but  wfaicfa  there  are  at  [Mesml  no 
adequate  means  of  captnring — ^vfaatrrer  be  the  real  £Kt 
must  remain  undetermined.  Torbay  and  its  adjacent 
waters  have  been  trawled  over  for  >'eais,  and  the  area  there 
is  small  indeed  compared  with  that  of  the  North  Sea ;  bat 
there  is  no  diminution  in  the  supply.  Soles  are  erratic 
^sh  and  do  not  "  school  **  an>-thing  like  to  the  same  extent 
that  plaice  and  haddock  do ;  and  the  chances  of  meetiii^ 
with  them  are  therefore  less  than  for  these  last-named  fish 
On  making  many  enquiries  at  Brixham  I  was  ahnoat 
invariably  told,  in  answer  to  my  question  '  Do  >-oo  catdi 
fewer  soles  noift',  taking  the  whole  year  throi^;fa,  than 
formerly  ?  '^  "  No,  sir,  we  catch  as  many  as  we  used  to  doi» 
and  I  do  not  think  that  they  are  diminishing  at  all ;  but 
you  see,  sir,  we  cannot  always  drop  across  them,  and  they  are 
always  wanted ;  there  is  such  an  enormous  demand  for  them.* 

Soles  are  caught  all  the  year  round;  but  during  the 
months  of  April,  May,  and  June,  they  hax-e  not  recoveieJ 
from  sfjawning,  from  which  process  nearly  all  fishes  to 
v>mc  extent  suffer  for  a  time,  and  the  flesh  at  that  time 
is  somewhat  soft  and  watery. 

Quality  of  flesh, — Perhaps  one  of  the  best  of  all  the 
whitc-flcshed  fishes  that  su-im,  of  a  beautiful  white  colour, 
firm,  flaky,  and  of  excellent  flavour ;  the  sole  may  be  said  to 
"head  the  poll"  in  competition  as  a  food   fish.     But  be- 

II  sides  the  excellence  of  the  flesh,  there  are  other  considera- 

tions which  cause  it  to  be  in  such  demand ;  it  is  easy  of 
digestion  and  always  recommended  as  the  invalid's  fish ; 
it  is  readily  and  promptly  cooked,  so  that  tra\-ellers  or 
odier  persons  coming  into  an  hotel,  and  wanting  some 
or  tea  prepared  at  once,  can  have  their  sole  fried 
few  minutes;   it   permits  itself  to  be   cooked    in 
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various  ways  and  it  is  excellent  in  all ;  it  is  always 
supposed  to  be  in  season,  consequently  it  is  always  in 
request 

Commercial  value. — In  this   respect,    of  all   the   white- 
fleshed  fish,  the  sole  stands  highest^  often  fetches  a  price 
per  lb.  as  much  as  the  pink-flcshed  salmon,  even  when  that 
fish  is  dear.     A  sole  now-a-days  at  is,  per  lb,  may  be  said 
to  be  cheap  ;  is,  6d.,  2s,,  or  2s,  6d,  is  by  no  means  a  fabulous 
price.     The  wholesale  price,  of  a  box  of  soles  at  Grimsby 
market,  varies  from  Sos,  to  i8oj.,but  much  larger  prices  are 
sometimes  given  ;  thus  on  the  i4th  of  March,  18S3,  a  box 
brought  263J.,  and  even  2s.  6d,  per  lb.  is  quoted  wholesale 
price  at  Grimsby  about  the  same  time.     But  it  must  not 
be  supposed  that   the  very  high  price   paid  wholesale  at 
Grimsby    is   an   actual   sample   of  the  price  of  soles   at 
Billingsgate   or   Brixham.     Soles    are    always    dearer  at 
Grimsby  than  perhaps  anywhere  else;  the  reason  is  that  the 
North  Sea  trawlers   do   not  catch    many   soles»  and   the 
market  is  very  poorly  supplied   with  the   fish   that  these 
trawlers  take  ;  but  as  Grimsby  has  about  the  most  import- 
ant and    extensive  general  fishing  business   in  the  whole 
kingdom  (for  it  delivers  north,  south,  east,  and  west  for 
hundreds  of  miles),  so  the  fish-traders   there  must  have 
soles  in  order  to  supply  the  demands  of  their  customers 
from  all  parts  ;  consequently  the  competition  for  securing 
the   all-important  sole  is   vigorous,  and   at   times   almost 
unlimited  as  to  price.     On  account  of  the  high  price  which 
soles  realise  at  Grimsby,  supplies  from  Lovv'estoft:  and  other 
places  are  despatched  from  the  scene  of  their  capture  to 
flourishing  Grimsby,  and  the  prices  realised  are  suflficient  to 
defray  the  extra  cost  of  railway  carriage,  and  no  doubt 
leave  a  comfortable  share  of  profit  as  a  marginal  residue  for 
the  consignors 
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Names, — The  shape  of  the  sole  has  supplied  this  fish 
with  its  names.  Tongue-like,  it  suggested  to  the  Greeks 
the  name  ^ovykf^rro^,  literally  "  ox-tongue,"  but  as  Rondelet 
*ays  rather  from  its  large  size  {$ov-  in  composition  having 
the  sense  of  "  greatness  "  )  than  from  any  fancied  resem- 
blance  to  the  tongue  of  an  ox  ;  compare  our  word  ox-eye, 
**  the  great  daisy."  Of  oblong  flatness  it  also  suggested  the 
name  of  soka  to  the  Latins,  ie.  **  the  sole  of  the  foot" 

It  cannot  be  doubted  that  ^ovyXtaxTtTo^  and  sa/<a  mean 
the  sole,  Archestratus  (in  Athenseus,  vli,  p.  288)  speaks  of 
the  roughness  of  the  bughssus.  Ovid  (Hal.  124)  speaks 
of  their  flashing  past  when  disturbed,  *'  fulgentes  solex 
candore/*  Dr.  Badham  rightly  says  that  the  trivial  Greek 
name,  the  "ox-tongue/*  or  simply  "tongue-fish/*  names  by 
which  the  .^ole  is  still  recognised  in  Spain  and  Italy,  would, 
in  the  absence  of  all  other  evidence,  have  left  little  doubt 
as  to  the  identity  of  the  two.  Olympio,  in  the  *  Carina '  of 
Plautus  (ii.  8,  62),  asks  whether  he  should  bring  some 
**  tongue  fish  "  {lifigulacas)  from  the  market,  to  which  old 
Stalino  replies,  "Quid  opus  est,  quando  uxor  domi  est? 
Ea  lingulaca  est  nobis,  nam  numquam  tacet"  Dr.  Badham 
has  cleverly  rendered  this  as  follow : 

•* '  Fresh  tongues  for  sale  ♦    Whotl  buy,  wholl  buy  ? 
Come,  sir.  will  you  ?'^*  No,  friendt  not  I  ; 
Of  tongue  enough  at  home  IVe  got, 
In  my  old  wife,  Dame  Polyglot.'*' 

Fishermen  use  the  term  "  tongues  '*  or  "  slips,"  for  young 
soles  about  j  inches  long.  The  tongue  fish  is  a  common 
name  in  the  European  languages,  as  tungfisk,  Swedish  ; 
tunge,  Danish  ;  tong,  Dutch  ;  tafod  yr  ycA,  Welsh»  *•  ax- 
tongue," 

In  John  RussclKs  '  Boke  of  Nurture,'  these  fish  arc  variously 
spell  S0Us\  S00lis,  soolus.     The  French  name   Perdrix   dc 
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mer,  "  partndge  of  the  sea/'  on  account  of  the  excellency 
of  the  sole's  flesh,  is  as  old  as  the  time  of  Belon  (1553), 
who  mentions  it  The  ordinary  French  word  is  like  the 
Engh'sh. 

General  description. — Height  of  the  body  about  3  in  the 
total  length  ;  upper  eye  a  little  in  advance  of  the  lower ; 
nostrils  on  the  blind  side  very  narrow.  [In  S.  aurantiaca 
one  of  the  nostrils  is  wide  and  circular,  and  fringed,  and 
serves  at  a  glance  to  diagnose  light  varieties  of  S.  vulgaris 
from  it]  Dorsal  fin  commences  in  front  of  the  eye  ;  both 
anal  and  dorsal  fin-rays  have  a  series  of  small  scales  ; 
caudal  fin  rounded ;  gill-rakers  rudimentary ;  colour  dark 
brown,  but  lighter  colours  are  not  uncommon.  Pectoral  fin 
with  a  conspicuous  dark  or  ink-black  blotch.  Lateral 
line  straight  Reversed  examples  arc  not  unfrequently 
met  with,  and  piebald  specimens  are  sometimes  seen. 

The  lemon  sole  {Solca  aurantiaca^  GUnther,  iascaris,  Day) 
is  now  and  then  seen  in  the  markets,  and  is  sold  with  the 
common  sole.  The  fishermen  call  it  the  sand-sole,  from 
its  frequenting  clean  sandy  bottoms.  It  is  more  of  a  deep- 
water  species  than  the  common  one  ;  the  Brixham  trawlers 
say  it  IS  not  uncommon  off  the  Channel  Islands.  It  is  a 
very  prettily-coloured  fish  of  a  brownish  pink,  mottled 
with  dark  spots,  or  of  an  orange  colour  with  black  blotches 
The  name  of  **  nutmeg  sole,**  sometimes  used,  is  good  and 
descriptive  for  the  less  orange-coloured  specimens.  The 
large  circular  fringed  nostril  on  the  blind  side  is  a  readily 
discerned  character.  I  procured  at  Torquay,  in  October, 
two  specimens,  about  12  inches  long,  of  the  nutmeg  colour. 
The  fish,  however,  is  rare  and  is  not  equal  to  the  true 
sole  as  a  fish  for  the  table,  and  having  no  commercial 
importance  may  be  dismissed  without  further  consideration. 
The  lemon  sole  {soka)  must  not  be  confounded  with  the 

U  2 
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so-called  lemon  sole  of  our  fishermen  and  fishmongers, 
which,  as  already  pointed  out,  is  a  dab,  and  belongs  to  the 
genus  Pleuronectes, 


The  Variegated  Sole  {SoUa  variegata), 

Pleuronectes  variegatus, — Donovan,  Brit  Fish.  pi.  117. 

Monochir  microchir. — Cuv.  R^gn.  An. 

PUurotiectes  lingula. — Pennant  Brit  Zool.  iii.  p.  313. 
E.  H.'s  MS. 

Solea  lingula. — Jenyns'  Man.  p.  468. 

Monochirus  variegatus. — Thompson,  Nat.  Hist  Irel.  iv. 
p.  207 ;  Yarrell,  ii.  p.  353. 

Solea  variegata. — Fleming,  Brit  An.  p.  197 ;  Giinther's 
Catal.  iv.  p.  469 ;  Day,  v.  pt.  43,  pi.  108,  fig.  i. 

Red-back  flounder. — Hanmer  in  Pennant,  Brit  Zool.  iiL 

p.  313. 

Variegated  sole. — Yarrell  {l,c.)  ;  Couch,  iii.  p.  203,  pi.  177. 

Geographical  distribution,  —  The  British  coasts  to  the 
Mediterranean.  This  little  fish  appears  to  be  rare  north- 
wards, and  to  occur  more  frequently  as  we  proceed  in 
a  southerly  direction  ;  it  is  said,  however,  to  be  not  uncom- 
mon in  Yorkshire,  rare  off  Scotland,  and  not  often  captured 
on  the  Irish  coast,  though  several  specimens  were  taken  off 
Galway  in  1848  (Day).  It  seems  to  be  very  common  off 
the  Devonshire  coast ;  often  seen  in  Plymouth  market, 
and  at  Brixham.  On  trawling  excursions  I  undertook  in 
October,  numbers  of  5.  variegata  and  5.  minuta  were 
captured.     The  latter  fish  is  too  small  for  edible  purposes. 

General  habits. — It  seems  to  be  resident  around  our 
southern  shores  throughout  the  year,  approaching  the 
hnd  in  the  spring ;  but  is  a  more  decided  inhabitant  of 
lie   sea    than   the  common    sole,  and   is  taken   by  the 
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trawlers  generally  some  way  from  the  land.  At  present, 
however,  little  is  known  of  its  habits. 

Food  of, — Worms,  small  bivalve  molluscs,  and  Crustacea. 

Spawning, — Nothing  known.  Usual  size  about  6  inches ; 
it  attains  to  a  length  of  9  inches. 

Mode  of  capture. — By  the  trawl  only. 

Quality  of  flesh. — Excellent,  firm  and  good  flavoured. 
Some  I  had  fried  at  Brixham,  in  October,  I  could  not 
distinguish  from  the  common  sole  which  I  had  cooked 
with  it  and  served  on  the  same  dish.  Hanmer  says  that, 
"though  there  is  some  resemblance  to  the  texture  and 
flavour  of  the  sole,  it  is  inferior  in  richness  and  firmness  of 
flesh." 

It  should  always  be  fried. 

Commercial  value. — Of  very  little  marketable  value,  but 
quite  appreciated  in  Devonshire,  where  alone  it  is  taken  in 
any  numbers.  I  saw  numbers  at  Brixham  and  Plymouth 
in  October  ;  they  are  bought  at  a  cheap  rate,  and  consumed 
by  the  inhabitants.  I  found  the  retail  price  in  the  market  at 
Plymouth  to  be  about  at  the  rate  of  four  fish  for  sixpence  ; 
their  size  being  about  7  inches.  Thus  four  excellent  fish  for. 
sixpence  would  be  sufficient  for  two  persons.  Commercial 
value  is  not  always  a  test  of  real  worth.  Mr.  Dunn,  in 
February,  1881,  supplied  Mr.  Day  with  specimens,  and 
informed  him  that  these  fish  were  being  "taken  near 
Plymouth  in  hundreds,  averaging  about  six  to  the  pound, 
and  were  being  sold  in  pads  separated  from  the  other  soles 
as  oflal." 

Day  saw  thousands  landed  at  Plymouth  in  August,  1881  ; 
they  had  been  taken  during  at  least  the  three  previous 
months. 

Names. — The  variegated  sole,  from  its  colour,  often  of  a 
rich   chestnut   brown   with   several   distinct   dark  vertical 
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bands  on  the  body  and  fina  The  ordinary  name  at 
Brixham  and  Plymouth  is  thick  backs.  At  Weymouth  it  is 
called  bastard  sole. 

Gemral  description, — ^The  height  of  the  body  is  a  little 
more  than  3  in  the  total  length.  None  of  the  nostrils 
dilated  ;  body  very  thick  ;  eyes  on  the  right  side ;  dorsal 
fin  commences  on  tlie  snout  Pectorals  of  both  sides  snnalK 
but  that  on  the  blind  side  rudimentary,  hence  the  proposed 
generic  name  of  monochir  (jwpo^  "  one,"  X'^^P  "  ^^^  hand  "). 
Colour,  reddish  or  chestnut  brown  clouded  with  dark  cross- 
bands,  more  distinct  in  the  dorsal  and  anal  fins.  Gil!  rather 
rudimentary.  Lateral  line  straight.  Scales  thickly  and 
acutely  ciliated,  and  extending  along  the  rays  of  tlic  fin. 

There  is  another  British  species  of  sole,  the  SoUa  mimuia 
(Giinthcr),  or  the  solonctte,  which  the  trawlers  in  Devon* 
shire  catch  in  large  quantities  ;  they  are  too  small  for  the 
market,  and  are  with  the  rest  of  the  *Vrubbish  *'  thrown 
back  into  the  sea.  They  are  usually  about  4  or  5  inches 
in  length,  and  are  pretty  little  fish. 


Family  Qupeidcs, 

"  Body  covered  with  scales  ;  head  naked  ;  barbels  none 
Abdomen  frequently  compressed  into  a  serrated  edge 
Margin  of  the  upper  Jaw  formed  by  the  intermaxillaries 
mesially ;  and  by  the  maxillaries  laterally ;  maxillarics 
composed  of  three,  sometimes  moveable  pieces.  Opcr» 
cular  apparatus  complete.  Adipose  fin  none.  Dorsal  not 
elongate,  and  sometimes  very  long.  Stomach  with  a  blind 
sac;  pyloric  appendages  numerous.  Gill  apparatus  much 
developed,  the  gill  openings  being  generally  \xr>*  \%ide. 
Pscudo-branchiar  large,  except  in  Megalops.  Air-bladder 
more  or  less  simple.     Inhabitants  of  all  seas,  many  species 
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entering  fresh  waters."  (Giinther,  Catal.  vii.  p.  381.)  The 
only  two  marine  genera  belonging  to  the  family  of  clupeidae, 
which  occur  on  our  coasts  are  Clupea  and  EngranliSy  the 
former  containing  the  herring,  the  sprat,  and  the  pilchard, 
the  latter  the  anchovy  ;  but  as  this  last-named  fish  is  only 
occasionally  taken  on  the  southern  coast  of  England,  and 
has,  at  present  at  all  events,  no  commercial  value,  it  will 
be  necessary  only  to  notice  the  fishes  of  the  genus  Clupea^ 
which  is  thus  characterised  by  Dr.  Giinther. 

Genus  Clupea, — "  Body  compressed,  with  the  abdominal 
serrature  extending  forwards  into  the  thofacic  region. 
Scales  of  moderate  or  large,  rarely  of  small  size.  Upper 
jaw  not  projecting  beyond  the  lower.  Cleft  of  the  mouth 
of  moderate  width ;  teeth,  if  present,  rudimentary  and 
deciduous.  Anal  fin  of  moderate  extent,  with  less  than 
thirty  rays;  dorsal  fin  opposite  to  the  ventrals.  Caudal 
forked.  Inhabitants  of  the  coasts  of  every  part  of  the 
globe,  many  species  entering  fresh  waters."  (Catal.  vii. 
p.  412). 

The  Herring  {Clupea  liarengus), 

Harengus. — Rondelet,  de  Pise.  p.  222  ;  Gesner,  p.  408  ; 
Willughby,  p.  219,  Tab.  P.  i,  fig.  2. 

Clupea, — Artedi,  Spec.  Pise.  p.  14,  15  ;  Gen.  p.  7,  No.  i  ; 
Syn.  p.  31. 

Clupea  harengus. — Lin.  Syst  Nat  i.  p.  522  ;  Lac6p.  v. 
p.  427 ;  Fleming,  Brit  An.  p.  182;  Jenyns'  Man.  p.  434; 
Yarrell,  ii.  p.  183  ;  Pamell,  Fish.  F.  of  F.  p.  155,  tab.  35  ; 
Kroger,  Dan.  Fisk.  iii.  p.  1 39 ;  Cuv.  and  Valenc  xx. 
pp.  30-242,  pis.  591,  592  ;  Nilss.  Skand.  Faun.  Fisk.  p.  491  ; 
Giinther,  Catal.  vii.  p.  415. 

Clupea  Uachii  (van). — Yarrell,  Brit  Fish.  ii.  p.  193  ; 
Couch,  iv.  p.  107. 
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Common  herring, — Pennant,  Brit  Zool.  iii.  p.  444,  pL  79,  2. 

Herring, — Couch,  iv.  p.  95,  pi.  202  ;  Yarrell,  &c 

Geographical  distribution, — The  north  Atlantic,  from 
N.  LaL  69°  to  N.  Lat  47°,  and  the  northern  shores  of  Asia. 
Shoals  of  herrings  are  found  in  Iceland,  at  Faroe,  Norway, 
Sweden,  Denmark,  the  Baltic,  Holland,  and  as  far  south 
(but  not  in  any  considerable  numbers),  off  the  coast  of 
France,  as  the  mouth  of  the  Loire,  beyond  which  they  do 
not  seem  to  extend.  They  do  not  occur  in  the  Mediter- 
ranean. They  are  found  in  various  parts  of  Asia,  as  in 
the  Black  and  Caspian  Seas,  Okhotsk,  Kamtchatka,  in  the 
Bay  of  Avatska  on  the  south-east  coast  of  Kamtchatka, 
on  the  north-east  coast  of  Siberia,  as  in  the  river  Kolyma, 
Lat  69°  28',  Long.  168°  28',  which  they  ascend  in  great 
shoals,  and  where  they  are  important  food  to  the  natives  ; 
they  occur  in  Behring's  Straits,  Bathurst  inlet,  etc  They 
are  found  on  the  Atlantic  coasts  of  North  America.  Thus 
it  will  be  seen  that  their  geographical  range  is  very 
extensive.  On  the  British  coasts  they  occur  often  in 
extraordinary  multitudes,  Scotland  generally  supplying 
the  largest  and  best.  It  is  not  deemed  necessary  to 
mention  the  various  parts  of  our  coast  which  are  visited 
by  these  most  valuable  of  all  fishes  under  this  heading ; 
such  places  will  be  considered  in  relation  to  their 

General  habits, — Although  much  attention  has  now  for 
several  years  been  bestowed  on  the  Natural  History  of  the 
herring,  there  are  many  questions  which  still  await  a 
satisfactory  answer.  At  one  time  it  was  supposed  that  the 
herrings*  home  was  in  the  cold  regions  of  the  Polar  Seas, 
and  that  from  thence  the  mighty  shoals  dispersed  them- 
selves in  a  southerly  direction  to  other  seas,  during  the 
summer  and  winter,  visiting  our  coasts,  and  returning 
northward   to    their  Arctic    winter    quarters.     Who   first 
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originated  this  Arctic  theory  of  navigation  I  know  not ;  I 
find  no  notice  of  anything  of  the  kind  in  Rondelet,  Gesner, 
Ray,  and  Willughby.  Pennant's  name  is  specially  associated 
with  this  theory^  which  he  implicitly  believed  in ;  but 
whether  it  had  been  held  before  Pennant's  time  (born  1726) 
I  have  not  been  able  to  discover.  However,  it  was  the 
current  belief  for  some  years  after  Pennant's  time,  Mr- 
George  Sim  in  his  *  Essay  on  the  Natural  History  of  the 
Herring/  with  special  reference  to  its  migration,  etc. 
(*  Fish  and  Fisheries  Prize  Essays,*  p.  49,  1883),  remarks 
that  "  it  is  surprising  that  a  man  of  such  close  obser\ing 
powers  as  Pennant  should  not  have  seen  the  mistake  he 
makes/'  etc. ;  but  a  greater  than  Pennant,  even  the 
illustrious  Cuvier,  believed  in  a  North  Sea  migration.  He 
says,  **  Ce  poisson  fameux  part  tons  les  ans,  en  ^te,  des 
mers  du  nord,  descend  en  automne  sur  les  c6tes  occidentales 
de  la  France  en  Idgions  innombrables  *'  (R^gne  Anim.  ii. 
p.  318),  No  wonder  then  that  the  Polar  Sea  theory  held 
its  ground  for  many  years.  It  is  now  well  known  that 
herrings  are  to  be  found  all  round  our  coasts  throughout 
the  year,  now  in  shallow  water,  now  retiring  into  deep 
water — not  at  stated  definite  periods^  but  irregularly, 
jfenerally  after  spawning  time,  which  is  itself  very  irregular, 
(some  herrings  spawning  at  one  time,  others  at  another. 
The  objection  of  Yarrell  and  Mitchell,  that  herrings  arc  not 
found  in  any  numbers  in  icy  seas,  is  not  valid  In 
Kamtchatka  and  north-eastern  Siberia  and  Iceland, 
herrings  are  sometimes  very  abundant  The  Iceland 
fisheries  are  likely  to  prove  a  great  success.  Enormous 
quantities  of  herrings  have  been  taken,  chiefly  in  the  Scjdlis 
Fiord ;  but  it  is  only  lately  that  a  fishery  has  been 
established  here  on  any  important  scale.  Icy  seas  are 
not  destitute  of  herrings. 
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As  was  said  just  now,  much  remains  to  be  explained  with 
respect  to  the  habits  of  the  herring.  All  fish  are  to  some 
extent  apparently  capricious  in  their  movements ;  the 
herring  has  the  character  for  being  eminent  in  this 
particular.  It  appears  in  a  certain  locality  in  prodig^ious 
numbers  for  a  period  of  years  more  or  less  definite  ;  and 
then  without  any  apparent  reason  it  abandons  that  place — 
to  return  to  it  again,  perhaps  after  a  time.  Upon  these 
migrations  the  most  important  fishery  perhaps  almost 
in  the  whole  world,  certainly  to  ourselves  and  the  north 
of  Europe,  depends.  The  question,  therefore,  "What 
influences  these  fish  in  their  wanderings  and  brings  them 
within  reach  of  our  apparatus  for  catching  them  ?  "  is  a  most 
interesting  and  important  one.  Let  us  see  what  facts  in 
their  life  history  are  clearly  known.     We  know  that — 

1.  Herrings  are  inhabitants  of  our  waters  throughout  the 
year. 

2.  That  they  frequent  the  neighbourhood  of  our  shores 
in  countless  numbers  at  certain  periods  of  the  year. 

3.  That  these  visitations  are  generally  more  or  less 
periodic  for  each  locality. 

4.  That  the  time  of  their  appearance  in  large  shoals 
varies  at  different  parts  of  our  coast 

5.  That  they  appear  earlier  in  the  year  on  our  northern 
coasts,  and  gradually  later  as  we  proceed  southwards. 

6.  That  the  spawn  is  deposited  in  cemented  masses  on 
weeds  or  stones,  or  other  objects  at  the  bottom  of  the  water. 

7.  That  the  ovaries  and  milt  arrive  at  maturity  at  very 
difTerent  times ;  some  fish  having  full  spawn  at  one  time, 
others  at  another  time. 

8.  That  there  are  two  principal  spawning  seasons  for  the 
qority  of  the  shoals,  which  are  (i)  the  spring,  and  (2)  the 
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g.  That  although  these  are  the  chief  spawning  times» 
there  is  no  actual  inten^ening  period  when  no  herrings  spawn, 

10.  That  after  spawning  the  herrings  leave  the  immediate 
shores  and  generally  retire  into  deeper  water,  which  may 
not  be  very  far  from  the  land. 

I L  That  during  the  time  of  spawning  they  do  not,  as  a 
rule>  take  any  food. 

12.  That  young  herrings  of  if  to  2\  inches  long  (**  Sile'*) 
are  cast  on  the  shore  (Aberdeen  and  Kincardine)  in  the  month 
of  January,  and  are  found  in  rock-pools  in  June  and  July  of 
about  the  same  size.     (Mr.  Sim/  Fish  and  Fisheries/  p,  46.) 

13.  That  these  young  herrings  ("Siie")  pass  their  early 
life  near  the  shore,  sheltering  amid  algse  and  rock-pools, 
w^here  such  exist. 

14.  That  herrings  after  spawning  eat  voraciously  and  get 
very  fat,  laying  up  stores  of  adipose  matter  for  the  gradual 
development  of  milt  and  ova  again. 

1 5.  That  the  autumn-captured   fish   are,  as  a  rule,  finer 
.  and  better  than  the  spring  fish. 

16.  That  herrings  arc  to  a  great  extent  surface-swimmers^ 
especially  during  the  night ;  but  that  they  also  frequent  the 
bottom,  which  is  proved  by  their  depositing  their  ova  there, 
and  by  the  fact  that  they  are  often  found  in  the  stomachs 
of  cod  and  other  ground-feeders. 

On  carefully  considering  the  whole  question  of  the  cause 
of  herring  migration  coastwards,  I  think  there  can  be  little 
doubt  that  the  reproductive  instinct  is  the  chief  factor  in 
the  problem.  There  may,  however,  be  some  doubt ;  because 
though  we  are  certain  that  herrings  deposit  their  spawn  in 
water  near  our  shores  which  is  comparatively  shallow,  we 
are  not  in  a  position  to  aflFirm  that  they  never  deposit  their 
spawn  some  distance  from  land,  in  the  open  sea.  We  have, 
however,  no  actual  proof  that  this  ever  happens.     There 
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AW   .ipparcntly  only   three  principal  and   urgent   moth-cs 
uhiili  r.in   influonce  fishes  in  their  voluntar>-  movements 
tnun  iiiu-  j)l.icc  ic*  another,  and  these  are  (<?)  the  desire  for 
Kukl.  7"   I  he  .s)\i\vniniT  or  reproductive  instinct,  and  [c\  the 
itinpii.ituro  of  iht'  water.     In  most  of  our  sea  fishes  the 
M.iiih  !'i»i    IikhI  is  the  dominant  and  most  urgent  naturc- 
i.il!       I  li.ii    \\\c   >t\nvh    for   an   abundant   supply  of  food 
•-In mill  inflihiuv  tho  m<ncments  of  fishes  is  in  the  highest 
tiiL;ii*i'  piiihaMr,  i»n  U  priori  reasons;  for  if  we  eliminate, 
linin  ilu-  lili-  hi>tj»r\-  of  fishes  all  such  possible  or  probable 
infliiiiiir^  whiih  may  he  supposed  to,  or  which  actually  do, 
iti   .1   iiii.iin   i-\trni,  ilircct   their   wanderings,   we   cannot 
iliM\in.iti'   fiLin   tlu'ir  habits  the  desire  for  abundant  food, 
iipMn  whiih  ilu-  M-ry  oxistcnce  of  sea  fishes,  more  perhaps 
til. HI    ..1    .in\     othi-r    i^roup    of    cold-blooded    vertebrates, 
il«  |ii  lul'^      Si  .1  hsho.  unlike  some  of  our  fresh- water  species, 
.IS  ilii    i  \ptiUiJ.i\  .III'  inca)>ablc  of  a  prolonged  fast;  the>' 
iim-t  maiU  al\\a>s  W  caiini;,  and  when  abundant  foixl  is 
iini  i.lit.iin.iMi-  ii)  uni'  linality  they  move  to  another.     But 
till- -paw  niii:;  itisiiiut  is  also  a  most  powerful  determining 
a-i  111   ill  ilu-  innvrijunis  nf  certain   fishes,  as  in  the  well- 
kin. wii   in-laiui-  ipf  the  fa^tini;  salmon,  which  will    ascend 
II WIS  \^^\  mills  anil  nxeivome  all  possible  obstacles  in  order 
iManivial  its  tlcsin-il  haven   for  depo.siting  its  ova-     The 
|M  rioilie    asients   l)\'  the   >almon  of  our   rivers  arc  solely 
j^uided  by  llie  re|Ji(Khuli\e  inNlinct.     Its  movements  from 
salt  water  to  fresh  are  certainly  not  caused  b>-  the  search  for 
fioocL     Another  law  in  its  nature,  e(]ually  imiKTative,  impels 
to  exchange  sjilt  water  for  fresh.     During  its 
ah  water  it   scarcely  ever    feeds ;    it    may 
irmllow  a  worm  or  small  fish,  or  other  aquatic 
\  know  it  is  tempted  to  rise  at  the  gaudy 
angler ;  but  you  will  search  in  vain  for 
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any  indication  of  food  in  the  stomachs,  or  the  whole 
intestinal  tracts,  of  ninety-nine  out  of  every  hundred  salmon 
you  may  examine,  if  the  fish  have  been  any  time  in  the 
river.  But  in  the  sea  the  salmon  feeds  voraciously.  I  have 
often  taken  four  or  five  good-sized  herrings  out  of  the 
stomach  of  a  sea-dwelling  fish  ;  but  have  never  seen  any 
indications  of  food  in  a  fresh-water  inhabitant  The  salmon 
leaves  the  sea  a  fat  fish,  and  the  fresh  water  a  very  lean  one. 
The  case  of  the  herring  seems  to  me  to  be,  to  a  considerable 
extent,  analogous  with  that  of  the  salmon.  The  food- 
searching  instinct  is  not  the  principal  cause  of  the  herring's 
visit  to  our  shores.  The  reproductive  impulse  is  the  main 
agent.  That  the  desire  for  food  is  not  the  main  cause  is 
proved  by  the  absence  of  food  in  the  stomachs  of  full 
herrings,  that  is,  of  herrings  which  are  ready  to  spawn.  As 
to  the  condition  of  the  stomachs  of  the  numerous  fish  which 
I  have  examined  from  different  parts  of  our  coasts  at  different 
seasons  of  the  year,  I  find  it  recorded  invariably  (with  one 
single  exception)  in  my  note-book,  "Nothing  or  next  to 
nothing  in  the  stomach  and  intestines."  Of  course  as  the  food 
of  the  herring  consists  in  a  great  measure  of  small  creatures 
such  as  entomostracous  Crustacea,  I  had  constant  recourse  to 
the  microscope,  which,  however,  revealed  no  remains  of  food. 
Other  observers  have  also  recorded  the  absence  of  food  in 
full  herrings.  In  a  work  prepared  by  W.  Von  Wright,  of 
Stockholm,  and  published  by  order  of  the  king  of  Sweden 
in  1843,  *0n  the  Herring  and  the  causes  of  its  scarcity  on 
the  Swedish  coast,'  he  says,  "  I  generally  found  the  greatest 
quantity  of  food  in  the  young  herrings,  and  the  least  in 
those  having  large  milts  or  roes.  From  this  circumstance, 
along  with  the  fact  that  the  herring  is  very  lean  after 
spawning,  I  have  concluded  that  the  full  herrings  do  not 
come  to  the  coasts  for  the  purpose  of  seeking  food,  but  for 
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the  purpose  of  spawning"  (Mitchell^ '  The  Herring,  its  Natural 
History  and  its  Importance/ pp.  $l,  52).  The  late  Mr. 
Mitchell's  own  account  is  to  the  same  effect : — '*  Those  fish 
which  had  the  milt  or  roe  small  had  their  stomachs  fiill  of 
young  sand  eels  about  tw^o  inches  long  ;  whilst  those  in 
which  the  milt  and  roe  were  full  had  none**  (p,  48). 
Similarly  Prof.  Huxley  i—''  There  is  usually  no  food  in  the 
stomach  of  a  herring  which  approaches  [sexual]  maturity.*' 
I  am  aware  that  in  some  parts  of  Scotland  herrings  are 
sometimes  taken  with  hook  and  line  while  they  are  on  the 
spawning  ground,  but  this  exceptional  taking  of  a  bait  docs 
not  invalidate  the  general  rule  of  the  herring's  abstinence 
from  food  while  in  its  full  state,  any  more  than  the 
occasional  rise  at  the  artificial  fly  or  the  occasional  captuic 
by  a  hook  baited  with  a  worm  invalidates  the  proved  rule 
of  the  salmon's  abstinence  when,  bent  on  spawning,  it 
ascends  our  rivers.  This  abstinence  from  food  of  the  full 
herrings  is  denied  by  Mr.  George  Sim  (Prize  Essay,  *FJsli 
ahd  Fisheries/  p.  48).  He  wishes  to  point  out  that "  it  is  no 
general  law  that  full  herrings  are  to  be  found  with  no  food 
in  their  stomachs."  because,  as  he  adds,  **  I  have  examined 
these  fish  with  milt  and  roe  full  grown,  and  have  found  their 
stomachs  crammed  full  of  two  species  of  Crustacea,  vi«, 
Hyperia  galba  and  Mysis  spiritus,  while  there  were  many 
others  with  milt  and  roe  in  a  very  backward  condition  with 
nothing  in  the  stomach  at  alL'*  May  not,  however,  the 
general  law  of  abstinence  hold  good,  and  Mr*  Sim*s 
instances  be  exceptions  to  that  law  ?• 

•  Axel  Ljunj^nian  (*  Contributions  towards  a  more  correct  know* 
ledge  of  the  Herring's  mode  of  life,*  in  Report  U,  S.  Commission  for 
*879,  p.  505)  says,  "As  in  many  places  herrings  arc  principaUy  cauglit 
during  the  spawning  season,  whtn^  as  is  well  known^  thty  d<k  m^  t\ai 
muck^  the  idea  has,  especially  in  former  times,  been  quite  prevmleiit 
among  fishermen  that  the  herring  lived  on  nothing  else  but  water,* 
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The  movements  of  the  herring  shoals  from  one  place  to 
another  may  be  considered  as  of  two  kinds.  First,  there 
are  general  wandertngSi  either  in  shoals  or  not  closely  com- 
pacted, for  the  sake  of  food.  Secondly,  special  migrations 
shorevvards  for  the  purpose  of  spawning.  Mr.  William 
Watt  (in  his  thoughtful  and  admirable  essay  *  Fish  and 
Fisheries/  p.  59)  concludes  **  that  food  is  one  of  the  main 
agencies  influencing  the  movements  of  the  herring  ;  though 
the  assembling  of  the  great  shoals  seems  primarily  due  to 
the  reproductive  impulse."  He  rightly  recognises  these  two 
kinds  of  movement  as  the  general  progress  shorewards,  and 
minor  deflections  in  their  course.  The  shoals  of  the  fish 
assembling  for  their  spawning  migration  are  formed  at  the 
surface  of  the  water,  when  the  fish  are  in  the  mattk  stage, 
and  in  this  state  they  remain  together  till  after  the  shedding 
of  the  spawn,  Mr  Watt  regards  this,  rightly  I  believe,  as 
a  manifestation  of  their  reproductive  instinct  **  At  all 
periods  of  its  existence,  even  in  its  very  earliest  days,  the 
herring  is  gregarious  in  its  habits ;  but  the  huge  and  com- 
pact collections  to  be  met  with,  first  as  *  matties  *  and  then 
as  full  spawned  fish,  do  not  remain  permanently  concen- 
trated together  in  such  extreme  fashion.  After  the  accom- 
plishment of  the  great  function  of  their  nature,  they  begin 
to  separate.  The  '  spents '  of  the  end  of  the  fishing  season 
are  not  found  in  the  dense  masses  of  the  earlier  shoals,  but 
in  flocks  more  or  less  spread  out  The  food  problem  has 
now  become  serious.  The  shoals  were  content  to  fast,  but 
the  emaciated  '  spents*  or  *  shotten '  herrings  are  so 
ravenous  with  hunger  that  they  do  not  spare  even  the 
spawn  and  young  of  their  own  kind.  Their  excessive 
sociability  now  vanishes,  and  instead  of  crowding  together, 
they  begin  to  look  after  their  prey  with  great  keenness,  and 
to    spread    themselves   over    a    wide   area   of  sea — most 
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probably  without  regard  to  locality  or  special  order  in  their 
movements.  Some  remain  near  the  shore ;  but  the  great 
mass  appear  to  wander  indefinitely  through  the  sea.  Food 
is  now  the  dominating  idea  and  sole  aim  of  the  herring — ^to 
find  food  for  itself  and  to  avoid  becoming  the  food  of 
some  larger  fish "  (p.  56^.  This  I  believe  to  be  the  true 
state  of  the  case,  and  to  explain  the  opposite  statements 
with  regard  to  herrings'  movements,  some  people  asserting 
that  the>-  are  not  of  the  nature  of  true  migration,  but 
merely  fortuitous  wanderings  after  food ;  others  that  the 
movements  are  true  migrations  shorewards  for  the  purpose 
of  spawning.  The  movements  are  both  ;  general,  more  or 
less  fortuitous,  and  without  destined  purpose  except  as 
relates  to  the  acquisition  of  food,  and  special  shorewards  for 
spaiK'ning. 

I  do  not  mean  to  assert  that  the  food  element  has 
nothing  whatever  to  do  with  the  special  shorewards 
migration,  at  the  time  when  the  shoals  of  "  matties  "  are 
assembling  and  meditating  movement,  at  an  early  period 
of  their  shoreward  journey  and  doubtless  for  some  time 
after  the  army  is  on  its  march,  herrings  are  feeding.  Those 
"  matties  "  whose  ovaries  and  milt  were  more  advanced  in 
development  than  others  would,  vcr>'  likely,  be  the  first  to 
feel  the  instinctive  migrating  impulse,  and  would  lead  the 
way,  at  first  fK'rhaps  wandering  circuitously  in  search  of 
frxxl,  but  still  with  the  spawning  instinct  in  view,  which  would 
become  stronger  and  stronger  as  the  ovaries  and  milt  were 
reaching  maturity.  I  lerrings  being  pre-eminently  gregarious 
the  less  matured  "  matties  "  would  join  in  the  movement 
forward  and  follow  their  leaders  ;  and  this  would,  I  imagine, 

cplain  why  not  only  full  herrings  but  "  matties  "  and  quite 

11  herrings  arc  found  to  migrate  shorewards.    •*  Matties  " 

iva  ind  milt  but   slightly  developed  must  certainly 


FISHES  OF  GREAT  BRITAIN  AND  IRELAND.     305 


I 


I 


require  large  quantities  of  food,  otherwise  they  could  not 
mature  their  sexual  organs  ;  and  it  h  probably  that  for  some 
weeks  they  continue  to  feed,  gradually  however  abstain- 
ing from  food  as  these  organs  get  nearly  ripe,  intent  then 
only  on  securing  a  suitable  shore  for  spawning.  At  first, 
and  for  some  time  probably,  their  movcrnents  would  be 
in  that  direction  where  food  would  be  most  abundantly 
found;  if  such  an  abundance  lay  in  the  direction  of  land 
they  would  steer  shoreways,  if  away  from  land  they  would 
probably  direct  their  course  thitherwards,  and  this  con- 
sideration may  to  some  extent  account  for  the  uncer- 
tainty of  their  arrivals  at  particular  places.  The  shoals 
have  steered  in  the  direction  which  seemed  to  promise 
abundant  food.  In  the  spring  and  summer  months 
herrings  would  certainly  find  abundant  surface  or  ground 
food  in  the  open  sea  sixty  or  seventy  miles  from  land,  as 
I  myself  witnessed  last  summer  when  trawling  in  the 
North  Sea.  The  surface  tow-net  brought  up  innumerable 
quantities  of  crab  larvae  (soea)  and  entomostraca ;  small 
medusa!,  and  that  curious  abnormal  creature  the  sa^Wa, 
Herrings  are  chiefly  surface  feeders,  and  Crustacea  form  tne 
greatest  proportion  of  their ^  diet  Towards  the  autumn, 
however,  this  profusion  of  surface  life  ceases  to  exist,  the 
minute  organisms  have  been  diminished  by  having  been 
eaten,  or  have  subsided  into  deeper  water,  and  though  even 
late  in  the  year  immense  quantities  of  some  of  the  entomos- 
traca may  be  found  far  out  at  sea,  there  is  no  longer 
that  incalculable  wealth  of  herring  food  that  there  was 
during  the  summer  months.  In  the  autumn  and  winter, 
however,  there  would  be  comparative  scarcity  of  this 
minute  food,  be  it  the  ova  and  fry  of  other  fishes,  or  the 
small  swimming  Crustacea,  or  floating  algae,  out  many 
miles  from  land  ;  but  at  this  time  nearer  shore,  where  rocks 
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arc  covered  with  a  profusion  of  algal  growth,  and  where 
krj^c  rivers  pour  forth  abundant  mud  often  teeming  wilhi 
living  orijunisms,  herrings  would  meet  with  just  that  kind 
of  micmscopic  food  which  the  little  mouth  and  stomach  of 
the    young    fry   could   seize  and   assimilate     It  must  be 
remembered  that  ncwly-bom  fish,  after  the  absorption  of 
the  vitelline  umbilical  sac,  require  a  copious  supply  of  some 
nutritive  matter,  and  such  suitable  food  must  be  exccs-| 
lively  minute  and  microscopic      The  stomachs  of  young  i 
hcrrin^^  about  two  inches  in  length  I  have  found  to  be  full 
nf    minute  entomostraca    mixed   with  particles    of    mud 
containing  diatomaceic   and  other  organisms.     Were  the 
young  auttnnnal  or  winter  progeny  to  find  themselves  (ar 
fUit  at  nea  at  that  time,  they  would  not  easily  find   the 
nH}Ulreil   surface  food.     Hence  we  can,  I  think,  see   the 
rriimMi  (\»r  herrings  choosing  to  deposit  their  spawn  near  the 
tthniA\  lit  the  mouths  of  rivers,  and  even  occasionally  at 
mmw  lUntancc  up  the  rivers.      It  seems  fair  to   conclude 
\\u\i^  «•!  Ihr  herring  sjxiwns  at  the  bottom  of  the  water 
MOtti  lh«J  j*hore,  some  conditions  favourable  to  the  develop* 
incnt  uf  the  ova  are  secured  by  the  deposition  of  the  egg- 
ehmtcrii  there*    which    they  would   not    meet   with   were 
the  v\iffl  ileiHiHitcd  at  the  bottom  of  a  sea  many  fathoins 
ilcep     What  the  conditions  may  he  which  are  neccssasy 
fur   tlir  hcultl\y    development  of  the  ova    of  fishes  one 
CAttnot  iKKiitlvely  affirm  :  it  is  probable  that  a   condition 
noceiMury  for  tlic  development  of  one  fish  differs  from  one 
My  for  anulhcr ;  we  cannot  say  whether  herring  oii^ 
*  in  water  many  fathoms  deep  would   or   woul? 

»p;  it   would    be  desirable  to  institute   expert- 

€m  Ihc    i>va  of  fishes  placed  at  various    deplhjL 

of  Ibc  pilchard,  there  seems  to  be  no  reasonable 

*     surface  of  the  sea,  and  it  is  curious  tti 


FISHES  OF  GREAT  BRITAIN  AND  IRELAND,     307 


N 


note  the   marked   difference  in   this  respect   between   the 
herring  and  another  clupeoid  to  which  it  is  so  nearly  re- 
lated.    If  many  of  our  sea  fishes  spawn  at  the  surface — a 
proved  fact — it  seems  certain  that  at  the  surface  they  meet 
with  the  exact  conditions  required  for  the  development  of  the 
ov^a ;  these  conditions  would  seem  to  point  to  the  influence 
of  light  and  air  which    submerged  eggs  would  meet  with 
better  in  shallow  water  than  in  deep.     The  spawning  of 
the  pilchard,  though  different  as  to  the  deposition  of  the 
ova,  is  in  one  respect  analogous  to  that  of  the  herring,  and 
seems  in  a  measure  to  corroborate  the  view  I  have  expressed, 
that  one  motive  for  the  herring  seeking  shallow  water  for 
the  egg-deposit  is  to  secure  suitable  food  for  the  young  fry. 
Pilchard  spawn  in  spring  and  autumn  ;  according  to  Couch 
the   spring  ova   are   shed  far   away   from   the   land,    the 
autumn  ova  nearer  to  the  shore.     Here  again  the  young 
pilchards,  far  from  land  in  the  spring  and  summer  months, 
would   find   abundant    suitable   surface  food    in  the  birth 
swarms  of  Crustacea  and  floating  algoid  products,  especially 
diatomacea,  themselves   teeming    with    infusoria, — I    may 
mention  that  diatomaccm  enter  largely  into  pilchards*  diet, 
as  I  have  proved  by  the  examination  of  many  stomachs  and 
intcstines^ — while  the  young  fry  of  autumn  and  winter  would 
get  such  food  as  they  require  more  readily  and  abundantly 
near  the  shores.     To  sum  up  what  I  have  stated,  I  believe 
that  the  main  impulsive  agent  in  the  herring's  shoreward 
migration   is  the  reproductive  instinct,  and  that  the   food 
instinct,  though  at  first  more  or  less  decided,  becomes  as  the 
sexual  organs  arrive  at  maturity  quite  subordinate,  and  that 
the  reason  why  shore  waters  are  chosen  for  the  deposition 
of  the  egg-masses  is  because  the  shallower  water  presents 
the  best  conditions  for  their  development,  and  the  vicinity 
of  land  the  best  food-producing  area  for  the  young  fry. 

X  2 


3o8     THE  NATURAL  HISTORY  OF  COMMERCIAL  SEA 


The  temperature  and  condition  of  the  atmosphere,  state 
of  the  weather,  storms  and  currents  doubtless  influence 
herrings  as  other  fish»  and  occasion  changes  in  the  times 
of  their  appearance  near  the  coast  On  this  subject  I  will 
make  a  few  remarks  by-and-by. 

The  nature  of  the  ground  has  an  effect  of  considerable 
importance  on  the  presence  or  absence  of  herrings  within 
a  given  area.  Wherever  the  bottom  consists  of  slimy 
argillaceous  clay  there  is  an  absence  of  all  marine  organic 
life  whether  animal  or  vegetable.  The  herring  receives  both 
direct  and  indirect  supplies  of  food  from  the  nutritive 
matter  which  the  water  holds  in  suspension,  and  animal 
life  depends  on  the  presence  of  vegetable  life  to  a  veiy 
great  extent,  so  that  in  clay  or  shifting  sand  in  which  no 
plant  can  take  root,  there  will  be  a  corresponding  absence 
of  animal  life.  The  importance  of  the  vegetable  kingdom 
in  supplying  nutritive  material  to  the  creatures  of  the  sea 
is  thus  well  illustrated  by  Professor  K,  Mobtus  in  the  case 
of  the  Baltic  and  North  Sea.  "  Large  meadows  of  ^^recn 
seaweeds  extend  in  the  shallow  waters  near  the  coast 
wherever  the  bottom  does  not  consist  of  shifting  sand,  on 
which  no  plant  can  take  root  Wherever  the  bottom  ts 
stony,  brown  algae  {fucoids)  grow,  and  further  away  from 
the  coast*  at  depths  of  60  to  80  feet,  the  bottom  is  in  many 
places  covered  with  red  alga:  (JloriJs).  At  a  still  greater 
depth  there  are  few  or  no  plants ;  but  aquatic  plants  lorn 
loose  from  the  places  where  they  grow  are  often  brought 
up  in  dredges  from  a  depth  of  several  hundjied  yanla^ 
After  the  gases  filling  their  tissues  have  escaped*  such 
plants  sink  towards  the  bottom*  fall  to  pieces,  and  finally 
f"»m  the  principal  component  j)art  of  the  mass  of  daflc 
»ft  mud  forming  the  bottom  of  many  bays  of  the  Baltic 
^^d  North  Sea.    When  such  mud,  brought  up  in  drcdgct^ 
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is  put  into  a  barrel^  it  does  not  appear  to  contain  any- 
animal  life;  but  if  it  be  put  through  a  fine  wire  sieve,  which 
cleans  out  all  the  miid»  a  large  number  of  diminutive 
molluscs,  worms,  crustaceans,  and  other  marine  animals, 
may  be  seen.  If  we  could  dive  down  to  the  mud  bottom 
without  touching  its  surface,  w^e  w^ould  find  it  full  of  worms, 
shells,  and  other  marine  animals  protruding  from  tJie  mud, 
all  busy  absorbing  with  their  mouths  the  particles  of  mud 
nearest  to  them  ;  and  we  would  also  see  flounders,  cod-fish, 
eels  and  other  fish,  digging  themselves  into  the  soft  mud 
for  the  purpose  of  devouring  its  inhabitants. 

'*  In  tlie  great  depths  of  the  Baltic,  90  to  95  fathoms,  east 
of  the  island  of  Gottland,  where  the  bottom  consists  of 
plastic  clay  containing  but  very  few  organic  substances,  I 
found  very  few  worms  during  the  summer  of  1 871.  In  the 
greatest  depths  of  the  Mediterranean,  south-east  of  Sicily 
(1700  fathoms),  where  the  bottom  consists  of  yellowish 
clay,  the  British  exploring  expedition  of  1S70  found  no 
traces  of  animal  life.  In  the  southern  part  of  the  North 
Sea,  the  muddy  bottoms  at  a  depth  of  20  to  25  fathoms 
are  literally  alive  with  small  crustaceans,  worms,  snails, 
molluscs,  echinoderms  and  polyps,  and  are  therefore  rich  in 
fish.  Enormous  masses  of  dark  mud  formed  from  vegetable 
matter  which  has  sunk  to  the  bottom  of  the  deep  fiords 
of  Norway,  furnish  excellent  food  for  their  numerous  fish 
and  other  marine  animals.  Besides  the  seaweeds,  which 
in  all  latitudes  grow  at  a  depth  of  25  fathoms  on  level 
bottoms,  the  sea  produces  different  kinds  of  floating  algse 
which  furnish  food  to  marine  animals."  After  mentioning 
the  ubiquity  of  the  diatomaceae,  which  are  found  in  every 
sea,  the  floating  microscopic  red  algae  {TrUhodesmiutn 
erythrmmi)  of  the  Red  Sea,  Atlantic  and  Pacific  Oceans, 
which  cover  the  sea  for  miles  and  miles,  the  well-known 
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depth  of  15  to  25  fathoms  at  the  north  end  of  Mulroy 
Lough,  county  Donegal,  Mr.  Robertson  and  myself  could 
not  detect  one  trace  of  life  of  any  kind  "  ('  British  Copepoda,* 
Introd.  p.  9,  Ray  Soc.  i  ^y^).  So  that  the  absence  of  herrings 
from  a  given  area  may  be  due  to  the  geological  formation 
of  the  district  bordering  that  area  The  herring  depends  on 
animal  food  ;  the  animal  food  depends  on  the  presence  of 
vegetable  growth  ;*  the  vegetable  growth  upon  the  nature 
of  the  ground,  and  that  on  the  coinposition  of  the  adjacent 
coast 

So  far  the  above  remarks  refer  to  the  ordinary  movements 
of  the  herring  shoals,  and  the  probable  motives  which 
prompt  and  direct  those  movements,  at  more  or  less  stated 
periods  throughout  the  year.    But  there  is  another  problem 

*  This  statement  is  perhaps  only  true  in  a  general  sense.  We 
know  practically  that  so  far  as  littoral  and  pelagic  forms  of  life  are 
concerned,  they  are  to  a  large  extent  dependent  for  their  food  not 
necessary  directly,  but  indirectly,  on  plant-growth  of  some  kind  or  other. 
The  researches  of  the  Challenger  expedition,  however,  have  resulted  in 
the  discovery  of  deep-sea  forms  of  animal  life  at  depths  where  light, 
indispensable  to  plant-growth,  cannot  penetrate,  and  where,  in  con- 
sequence, no  plants  can  exist.  It  is  probable  that  at  a  depth  of  200 
fathoms  plants  in  a  living  state  are  entirely  absent.  But  the  bottom 
of  the  dark  abyssal  sea  is  full  of  aninial  life.  If  then  there  is  an  entire 
absence  of  living  plants,  the  deep  sea  animals  must  get  their  food  from 
such  plants  as,  in  the  great  Sargosso  sea,  may  die  and  sink  to  the 
bottom,  or,  failing  this,  they  must  derive  their  sole  food  from  that 
which  is  of  an  animal  nature.  The  smaller  and  little-differentiated 
forms  of  animal  life,  such  as  the  Protozoa — rhizopods  and  sponges — 
would  supply  food  for  those  more  highly  organised.  But  whence  do 
the  Protozoa  derive  nourishment  ?  The  sea  is  full  of  creatures  which 
arc  constantly  dying  and  decaying,  and  the  water  at  all  depths  holds 
these  dead  particles  of  animal  matter  in  solution  and  suspension. 
And  as  the  creatures  in  the  dark  abysses  belong  chiefly  to  the  sub- 
kingdom  Protosoay  ihey  are  able  to  absorb  nourishment  thus  held 
in  solution  in  almost  infinitesimally  small  particles  through  the  entire 
substance  of  their  jelly-Uke,  plastic  bodies. 
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which  presents  itself  involving  far  greater  difficulties  than 
the  former  one — I  nnean  the  visits  of  herring  shoals  to  certain 
localities,  continued  more  or  less  in  great  numbers,  for  a 
period  of  years,  and  their  absence  again  from  those  localities 
for  a  period  of  years.  All  sorts  of  explanations,  some 
extremely  foolish  and  childish,  have  been  given  for  these 
visits  and  absences,  as  (i)  that  the  herrings  left  the  coast 
as  a  punishment  from  God  because  of  the  wickedness  of 
mankind  fishing  on  a  Sunday,  &c. ;  or  (2)  it  was  supposed 
that  they  were  driven  away,  being  scared  by  excessive 
fishing,  by  destroying  the  spawn,  by  noises,  by  leaving  dead 
herrings  at  the  bottom  of  the  sea,  by  preventing  the  shoals 
reaching  their  spawning  places,  &c.  Under  the  third  head 
come  reasons  more  or  less  probable,  as  that  the  fish  were 
destroyed  by  unfavourable  weather,  by  want  of  food,  by 
unusual  numbers  of  dcstmctive  natural  agencies  as  pre- 
daceous  fishes  and  birds  ;  or  it  has  been  suggested  that 
changes  in  the  physical  condition  of  the  coast  both  meteor^ 
ological  and  hydrological,  accidental  or  periodic,  have 
caused  the  herrings  to  leave  their  once  frequented  localities 
and  to  seek  fresh  pastures  elsewhere.  In  a  paper  by 
Ljungman  entitled  *A  Contribution  towards  Solving  the 
Question  of  the  Secular  Periodicity  of  the  Great  Herring 
Fisheries*  (Copenhagen,  1880),  of  which  Mr.  Merman 
Jacobson  has  given  a  translation  in  the  United  States 
Commissioners*  Report  for  1879,  p«  497,  the  author  dis- 
cusses the  question  whether  there  is  really  any  secular 
periodicity  in  nature  sufficiently  strong  to  cause  the  dis- 
appearance of  the  herrings  from  certain  coasts.  He  refers 
to  the  periodic  returns  of  the  solar  spots  which  were  proved 
to  take  place  by  the  astronomer  S.  H.  Schwabe,  of  Dessau, 
in  1843,  a^d  to  the  correspondence  in  the  occurrence  of 
mrtlicm  lights  and  the  changes  in  the  soIar*spot  periods. 
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as  shown  by  Fritz  in  1862,  and  by  Koppen  in  1873.  "Thus 
evidence,"  he  says,  "  was  constantly  accumulating  to  prove 
the  great  influence  which  the  solar  spots  exercise  on  our 
earth."  M.  Axel  Ljungman  next  endeavours  to  discover 
whether  the  solar-spot  periods  bear  any  relation  in  time  to 
the  Bohuslan  herring-fishery  periods,  and  he  remarks,  "  we 
shall  find  that  there  is  such  a  remarkable  correspondence 
between  the  two  that  it  can  scarcely  be  considered  ac- 
cidental." He  considers  that  Wolff,  Fritz  and  others  have 
conclusively  proved  that  there  are  long  solar-spot  periods 
comprising  about  fifty-five  and  a  half  years.  I  will  now 
quote  M.  Ljungman's  own  words.  "  Starting  from  the 
last  of  the  above-mentioned  fifty-five  and  one  half  years' 
periods,  viz.  the  one  extending  between  the  minima  of  solar 
spots,  1 8 10- 1 867,  we  will  give  a  series  of  fifty-five  and  one 
half  years'  periods,  and  with  each  of  these  we  will  mention 
briefly  whatever  is  known  regarding  the  'genuine  sea- 
herrings'  '  periodical  occurrence  on  the  coast  of  Bohuslan, 
and  when  we  have  no  data  whatever  we  will  mention  such 
occurrences  as  can  possibly  be  supposed  to  have  some 
connection  with  the  herrings'  periodical  occurrence,  for 
from  the  time  previous  to  the  year  1300  we  have 
scarcely  any  information  regarding  our  Bohuslan  herring 
fisheries. 

"  1867-1922.  Rich  fisheries  began  in  1877. 

"  1811-1866.  No  good  fisheries. 

"1755-18x0.  Rich  fisheries  1748-1808,  which,  especially 
during  the  last  quarter  of  the  eighteenth  century,  assume 
enormous  dimensions. 

"  1699-1754.  No  specially  good  fisheries  till  near  the  end 
of  the  period  from  1747  or  1748. 

"  1 643- 1 698.  Good  fisheries,  at  least  between  1660- 1680. 

"  1 587-1642.  No  good  fisheries. 
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"  1531-1^86.  Particularly  good  fisheries,  at  least  between 
1556  and  1587. 

"  1475-1530.  No  good  fisheries. 

"  1419-1474.  Good  fisheries,  at  least  about  the  middle  of 
the  century. 

"  1 363-141 8.  No  good  fisheries. 

"1 307- 1 36 1.  Particularly  good  fisheries,  at  least  during 
the  first  thirty  years  of  the  century,  which  probably  already 
commenced  towards  the  end  of  the  preceding  century. 

"  1 251-1306.  At  the  beginning  and  about  the  middle  of 
the  period  no  good  herring  fisheries,  although  probably  the 
fisheries  were  good  towards  the  end. 

"  1 195-1250.  Probably  there  were  good  fisheries,  judging 
from  the  fact  that  during  this  period  Gullholmen,  Ockero, 
and  other  desert  islands  were  colonised,  and  the  convents 
of  Marstrand  and  Dragsmark  were  founded. 

"1139-1194. 

"1083-1138.  Probably  there  were  good  fisheries,  during 
which  Konungahella  became  the  most  important  com- 
mercial city  of  the  North. 

"  1027-1082. 

"971-1026.  Good  fisheries,  at  least  during  the  reign  of 
Olaf  the  Saint. 

"  9 '  S"970.  No  good  fisheries,  at  least  during  the  beginning 
of  the  reign  of  Gunhild's  sons. 

"859-914. 

**  From  this  series  of  fifty  five  and  a  half  years*  periods, 
it  will  be  seen,  first,  that  large  numbers  of  sea  herrings 
came  to  the  coast  of  Bohusliin  during  every  other  one  of 
these  periods,  producing  good  fisheries  and  consequent 
wealth ;  second,  that  unusually  good  fishery  periods 
iged  about  with  less  good  ones.  Thus  the  herring 
I  during  the  fifteenth  and  seventeenth  centuries  were 


far  less  important^  and  probably  did  not  last  as  long  as 
those  of  the  fourteenth,  sixteenth  and  eighteenth  ccntLirics. 
The  Bohuslan  herring  fishery  cycles  seem  therefore  to 
correspond  exactly  with  Professor  Fritz *s  great  northern 
lights'  period  of  about  two  hundred  and  twenty-five  years 
each,  and  to  include  one  very  good  and  one  less  good 
fishery  period,  as  w^ell  as  two  intermediate  periods  wiien 
the  sea  herrings  staid  away  from  the  coast  ...  It  is  also  a 
strange  phenomenon  that  the  most  flourishing  fisheries  of 
the  herring-fishing  period  coincide  with  or  occur  about  the 
same  time  with  the  liveliest  formation  of  solar  spots  and 
the  most  numerous  northern  lights  during  a  fifty-five  and 
a  half  years'  period  ;  and  that  a  peculiar  change  took  place 
in  the  relation  between  the  solar  spots  and  the  temperature 
during  the  last  decade  of  the  eighteenth  century,  when 
Bohuslan,  as  is  welt  known,  had  the  richest  herring- fish  cries 
which  have  ever  occurred.  As  tliere  are  also  traces  of  such 
a  change  during  the  latter  part  of  the  seventeenth  century, 
it  is  not  impossible  that  such  a  change  always  coincides 
with  the  frequent  occurrence  of  the  sea  herrings  on  the 
coast  of  Bohuslan  "  (pp,  500-502). 

Summing  up  M.  Ljungman*s  remarks,  it  may  be  said 
that  the  solar  spots  are  periodic  in  their  occurrence,  and 
that  their  periodic  occurrences  comprise  about  55-J-years; 
that  the  good  herring  fisheries  are  also  periodic  for  about 
the  same  time  ;  that  the  maxima  solar  spots  are  coincident 
with  good  fisheries,  and  the  minima  with  bad  ones.  In  what 
way,  however,  it  must  be  asked,  is  a  coincidence  between  such 
vastly  different  phenomena  as  the  solar  spots  (and  northern 
lights)  and  the  herring-fisheries,  brought  about  ?  How  can 
there  be  any  connection  of  the  one  phenomenon  with  the 
other?  A  probable  explanation  points  to  the  influence  of 
the  wcatlier  and  the  sea  currents  by  the  solar  spots  ;  this 
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may  be  expressed  best  in  a  quasi-syllogistical  form  as 
follows. 

There  is  a  coincidence  in  periodic  occurrence  between 
solar  spots  and  northern  lights — 

The  solar  spots  and  northern  lights  influence  the 
weather, 

The  weather  influences  the  sea  currents, 

The  sea  currents  influence  the  herring  food. 

The  herring  food  influences  the  herring  migrations. 

M.  Ljungman  does  not  pretend  to  have  answered  this 
secular  periodicity  of  the  great  herring  fisheries  satisfactorily. 
What  he  has  advanced  he  confesses  is  only  a  theory.  He 
promises  to  collect  more  material  and  to  give  fuller  informa- 
tion on  this  interesting  subject  His  theory,  which  seems 
to  contain  a  probable  explanation,  is  certainly  deserving  of 
attention  and  further  investigation. 

I  have  already  mentioned  that  a  very  important 
phenomenon  in  the  movements  of  herrings  is  to  be  found 
in  the  atmosphere ;  added  to  this  is  the  nature  of  the 
coasts  and  the  sea  bottom.  As  the  question  bears  on 
M.  Ljungman*s  theory,  it  will  be  convenient  to  state  it  now. 
Scientific  literature  bearing  on  this  subject  owes  a  debt  of 
gratitude  to  H.  A.  Meyer,  K.  Mobius,  G.  Karsten  and 
V.  Hcnsen^  who  formed  a  ministerial  commission  for  the 
scientific  examination  of  the  German  waters,  and  have 
given  us  extremely  valuable  papers  on  (A)  "  The  Physical 
Condition  of  the  Baltic  and  the  North  Sea  ; "  on  (B) 
•*  Scientific  Investigations  upon  the  Fishes  profitable  to  the 
Fisheries ; "  and  (C)  on  "  The  Spawning  Process  of  Salt 
Water  Fish  and  its  Importance  to  Fishermen."     Popular 

tracts  from  these  investigations  of  the  commission  have 

.  translated  by  Herman  Jacobson,  to  whom  also  we  arc 

indebted  for  several  translations  from  writings   in 


the  Norwegian  and  Swedish  languages  w^hich  treat  of  iish 
and  fisheries,  published  in  the  United  States  Commission- 
ers' Report,  Washington,  1882,  for  a  copy  of  which  I  have 
to  thank  Professor  Baird,  of  Washington,  the  well-known 
commissioner  who  has  done  so  much  for  the  fishery  in- 
terest in  America, 

G,  Karsten  states  that  there  are  three  conditions  of  the 
sea  water  which  exercise  a  decided  influence  on  animal 
and  vegetable  life,  and  tliese  are  (i)  temperature,  (2) 
saltness»  (3)  currents  ;  and  that  all  three  are  influenced  by 
the  atmosphere  and  the  nature  of  the  bottom  ;  that  the 
condition  of  the  water  of  the  Baltic  and  the  North  Sea  in 
their  vaiying  connection  with  the  ocean,  and  the  varying 
quantity  of  fresh  water  which  they  receive  from  streams  and 
rivers,  is  another  important  fact  to  bear  in  mind  Now  it  is 
a  well-known  fact,  that  herrings  appear  off  our  coasts  earlier 
in  the  north  than  in  the  south  of  the  North  Sea ;  that  the 
first  northern  appearances  gradually  follow  as  we  proceed 
southwards.  Thus  in  the  Orkneys  fishing  may  begin  in 
May ;  in  the  Firth  of  Forth  the  great  herring  fishery  is 
carried  on  from  July  to  September  ;  at  Yarmouth  and 
Lowestoft  from  September  to  the  end  of  November  ;  in  the 
Channel  it  is  later  still.  As  a  general  rule  the  herrings  in 
the  north  arc  '*  full  *'  at  the  end  of  August  and  September, 
while  those  caught  at  Yarmouth  are  not  ready  to  spawn 
till  October  and  November. 

One  would  have  been  inclined  to  suppose  that  herrings 
would  mature  their  ova  earlier  in  the  south  than  in  the 
north,  but  the  converse  of  this  is  the  case  ;  one  would, 
perhaps,  have  been  inclined  to  think  that  the  southern 
waters  ^vould  always  be  warmer  than  those  of  the  north, 
and  that,  as  a  warm  temperature  tends  to  mature  and  a 
cold  one  to  retard  the  development  of  the  ova,  the  southern 
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spawners  would  precede  the  northern  spavvners,  WTiat  may 
be  the  reason  for  this  apparent  paradox  ?  Wc  must  bear  in 
mind  that  the  temperature  of  tlie  atmosphere  is  not  always 
in  all  waters  an  actual  and  immediate  index  of  the  tern- 
perature  of  those  waters.  Much  depends  on  the  depth  of 
water  ;  its  degree  of  saltness,  which  will  mainly  depend  on 
the  quantity  of  fresh  water  the  sea  may  receive  from  streams 
and  rivers,  these  latter  being  dependent  for  their  supplies 
on  the  quantity  of  rain  that  falls,  and  especially  on  ihc 
melted  snow  from  high  lands  at  certain  periods  of  the 
year  ;  much  depends  on  the  currents.  Now,  confining  our 
attention  to  the  North  Sea,  we  find  that  the  quality  of 
the  water  is  by  no  means  uniform  throughout  it  Karsten 
has  the  following  remarks  on  the  conditions  of  the  North 
Sea ;  "  In  the  North  Sea  three  parts  may  be  distinguished 
by  their  different  depth.  First,  the  southern  and  shallovi*cst 
part,  with  a  depth  of  about  35  meters,  connected  with  the 
ocean  by  the  narrow  English  Channel  To  this  part 
belong  the  Doggerbank  and  the  coast  waters  of  the 
Schleswig- Hoist ein  and  Jutland  coasta  Second,  the 
central  part,  extending  northwards  as  far  as  a  line  dravv^ 
from  Peterhead,  in  Scotland,  to  Cape  Skagen  (Jutland), 
with  a  depth  of  about  100  meters.  Thirds  the  northern 
part,  with  much  greater  depths.  This  last-mentioned  part 
has  free  communication  with  the  Northern  Atlantic.  AH 
these  parts  meet  in  the  Skagerrack,  and  Uirough  its  waters 
arc  connected  with  the  Baltic  ,  .  ,  The  southern  part  of 
the  North  Sea  resembles  the  Baltic ;  it  is  shallow,  and  its 
nearest  communication  with  the  ocean  is  a  narrow  channel 
In  this  part  of  the  North  Sea  the  temperature  of  the  water, 
like  that  of  the  Baltic,  is  controlled  by  the  temperature  of 
the  air.  The  only  perceptible  diflcrences  are  caused  by  the 
inRux  of  warm  water  from  southern  latitudes  through  ihc 
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channel,  and  by  water  from  the  rivers  Wescr  and  Elbe,  as 
well  as  by  water  from  the  Baltic,  varying  in  its  temperature 
according  to  the  seasons,  entering  the  North  Sea  The 
central  part  receives  water  from  the  south  and  north  at  a 
greatly  varjdng  temperature  during  the  course  of  the  year. 
In  summer  the  surface  water  coming  from  the  south,  from 
rivers,  and  from  the  Baltic,  is  warm  ;  whilst  the  water  from 
the  north,  passing  by  and  over  shallow  waters,  is  cold.  In 
winter  this  condition  of  things  is  reversed,  as  the  shallow 
southern  part  then  grows  cold  ;  the  same  applies  to  the 
Baltic  and  river  water,  whilst  in  the  north  the  branch  of  the 
Gulf  Stream  which  enters  the  North  Sea  is  comparatively 
warm. 

**  The  northern  part,  as  far  as  the  temperature  is  concerned, 
entirely  depends  on  the  currents  of  the  ocean,  the  above- 
mentioned  branch  of  the  Gulf  Stream,  and  a  deep,  cold 
under-current  coming  from  the  north.  Thus  the  distribution 
of  warmth  is  constantly  changing  throughout  the  yean  .  *  . 
In  January  the  water  is  warm  in  the  north  and  in  the  extreme 
south,  in  the  former  region  on  account  of  the  Gulf  Stream, 
and  in  the  latter  on  account  of  the  warm  water  from 
southern  latitudes.  Along  the  German  coast,  the  water 
is  cold  on  account  of  the  Elbe  and  Baltic  water.  February 
closely  resembles  January ;  and  even  in  March  the  water 
on  our  coast  is  cold.  In  April  this  condition  begins  to  be 
reversed,  and  the  water  on  our  coast  grows  warmer  ;  in 
May  and  June  the  temperature  of  the  water  is  low  as  far  as 
the  Doggerbank,  whilst  during  these  months  the  shallow 
southern  part  of  the  coast  waters,  which  receive  much 
Baltic  and  Elbe  water,  are  much  warmer 

''  From  July  to  September  the  water  keeps  warm  in  the 
southern  and  south-western  parts  of  the  North  Sea,  a 
circumstance  well  known  in  our  North  Sea  watering  places, 
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which  are  frequented  till  far  into  September.  In  October 
the  water  begins  to  cool  off,  beginning  at  the  Baltic,  and 
continues  to  grow  cooler  during  November  and  December." 
(*  The  Physical  Condition  of  the  Baltic  and  the  North  Sea,* 
pp.  531-533).  There  can  be  no  doubt  that  there  is  an 
intimate  connection  between  the  temperature  of  the  sea  and 
its  animal  life  ;  and  that  the  temperature  varies  in  different 
parts  at  different  times  of  the  year.  The  herrings  appear 
earlier  in  the  northern  part  of  the  North  Sea  because  it  is 
warmed  by  the  Gulf  Stream  and  is  deep  ;  they  appear  later 
off  the  coasts  of  the  middle  part  of  the  North  Sea  because 
the  water  early  in  the  year  is  cold,  being  shallow  and  easily 
affected  by  the  atmosphere,  and  this  seems  to  be  the  case 
in  the  southern  part  of  the  same  sea  extending  to  the 
Channel  and  a  part  of  our  southern  coasts ;  but  in  the  south- 
western the  water  is  warmer  on  account  of  the  influx  of 
water  from  southern  latitudes. 

With  respect  to  the  herrings  of  the  Baltic  and  the  North 
Sea,  Mobius  distinguishes  two  varieties,  differing  in  some 
slight  structural  characters  the  one  from  the  other  ;  he  calls 
them  the  coast  herring  and  the  sea  herring.  The  coast  herring 
of  the  Baltic  spawns  in  spring  in  the  shallow  coa^t  waters, 
where  the  bottom  is  covered  with  a  rich  vegetation.  The  sea 
herring  spawns  in  deep  water,  and  its  principal  habitation  is 
the  North  Sea.  The  sea  herring  of  the  Baltic  spauTis  at  a 
depth  of  4  to  5  metres.  "  Sea  herrings  only  make  their  appear- 
ance a  short  time  before  the  spawning  season,  as  migratory 
fish,  coming  in  dense  shoals,  and  soon  afteru'ards  disappear 
again.  Coast  herrings,  on  the  other  hand,  stay  near  the  coast 
all  the  year  round,  in  greater  or  smaller  numbers"  (p.  534). 

It  may  be  asked,  if  herrings  spawn  in  the  spring  in  the 
Baltic,  why  do  they  not  spawn  about  the  same  time  in  the 
middle  part  of  the  North  Sea  ?    The  reason  may  perhaps 
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be,  because  the  shallow  water  of  the  Baltic  is  soon  wanned 
by  the  sun  and  atmosphere  at  that  time  of  the  year,  while  the 
water  of  the  middle  portion  of  the  North  Sea  is  still  cold  at 
its  surface^  being  influenced  by  the  large  body  of  water  which 
passes  by  and  over  shallow  places  from  the  north.  A 
complete  and  satisfactory  explanation  of  the  various 
phenomena  which  appear  to  influence  the  herrings  in 
their  movements  remains  to  be  yet  given  ;  ;but  the  researdhes 
of  the  German  scientists  are  most  valuable  and  suggestive, 
and  seem  to  open  the  way  to  a  full  solution  of  a  problem 
which  has  puzzled  the  world  of  naturalists  for  many 
years. 

Food  of,  —  The  food-question  is  intimately  connected 
with  the  movements  of  the  herring  which  have  already 
been  treated  of  above  ;  it  remains  to  enquire  what  is  the 
nature  of  the  food  There  is  no  doubt  that  the  principal 
food  of  the  herring  is  small  crustaceans,  which  consist  of 
the  larv'a;  of  decapods  and  entomostraca ;  the  fry  and  ova 
of  other  fishes  and  even  of  their  own  species  are  also 
consumed,  as  well  as  worms  and  small  molluscs.  The 
abundance  of  small  crustacean  food  in  the  stomachs  of 
herrings  has  been  noticed  by  writers,  both  old  and  modem. 
From  the  absence  of  food  in  the  stomach  during  the 
spawning  season^  or  from  not  noticing  the  crustacean 
remains  in  the  intestines,  some  of  the  old  authors  thought 
herrings  lived  only  on  w^ater  ;  "  ex  puro  aqu^  elemento 
vivit,  sicut  salamandra  ex  igne  ; "  an  idea  which  Albcrtus 
Magnus  declares  to  be  erroneous  (see  Gesner,  *  De 
Aquat/  p.  410).     The  structure  of  the  herring's  branchial 

L apparatus  is  well  suited  for  separating  minute  crus- 
tacean food  from  the  water  which  it  receives  into  its 
mouth  ;  the  anterior  border  of  the  gills  is  furnished  with  a 
row  of  slender  filaments  (gill-rakers)  which  are  covered  with 
VOL.  X.— E.  9.  y 
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small  spinesL  (Plate  11^  Fig.  3.)  Through  this  gratii^  of 
spinous  points  the  water  containing  minute  food  must  pass ; 
the  food'particles  are  collected  in  this  fine  grating  and  accu- 
mulate in  the  gill-cavity,  and  then  swallowed.  Enormous 
quantities  of  these  minute  Crustacea  are  devoured  by  a  single 
herring.  Mobius  found  in  the  month  of  February  15,000 
small  crustaceans  in  the  stomach  of  one  herring,  in  another 
19^000^  and  in  a  third  one  as  many  as  6o^ooa  Each  little 
creature  was  about  the  ^th  of  an  inch  in  length.  The 
species  was  the  Temora  longicomis^  one  of  the  most  abun- 
dant of  the  British  Copepoda  occurring  in  great  profusion 
in  tidal  pools  amongst  seaweeds,  as  well  as  in  the  open  sea. 
(Plate  VI.)  This  is  the  species  I  have  myself  observed  most 
frequently  in  the  herrings  whose  stomachs  and  intestines  I 
have  examined.  By  feeding  on  this  kind  of  food  the  herrings 
get  very  fat  and  very  i»-ell  flavoured,  and  their  excrements 
have  a  reddish  colour;  according  to  Mobius,  when 
herrings  eat  small  worms  the  excrement  is  yellowish, 
and  of  dark  colour  when  they  feed  on  "  floating  snails  or 
mussels." 

As  Mr.  Sim  has  paid  a  good  deal  of  attention  to  the 
nature  of  herring's  food,  it  will  be  well  to  quote  his  remarks 
somewhat  fully. 

•*  The  object  of  my  labour,"  he  saj's,  **  has  been  to  know 

really  what  animals  do  constitute  the  herring's  food  ;  and 

before  the  true  state  of  the  case  could  be  reached,  the  work 

had  to  be  carried  on  throughout  the  whole  >-ear  as  the  fish 

could  be  obtained ;  and  this  has  been  done  for  the  years 

1878,  1879  and  i88a    For  the  first  >-ear  I  kept  no  note 

the  tnunber  of  fish  examined,  but  am  safe  to  say  the 

riser  was  fully  over  that  of  the  two  following  seasons. 

\l%  223  fish  passed  through  my  hands,  and  in  1880, 

ifjsX  at  various  places  along  the  east  coast,  from 
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Inverness  on  to  and  including  the  Firth  of  Forth — the 
contents  of  the  stomachs  of  each  fish  being  examined 
microscopically,  and  in  them  were  found  their  own  young, 
their  own  spawn  and  scales,  and  young  sprats.  Of  stalk* 
eyed  Crustacea  very  small  individuals  of  the  genus  Galathta^ 
Mysis  spiritus,  Thysanocssa  boreatis^  and  Tkysanoessa  Aber- 
donemis,  Tltysanopoda  Couchii  and  Acant/wcaris  Living- 
stoniatm*  as  also  several  larval  forms  o(  Brachyums  dixapoda^ 
some  of  them  In  great  abundance.  Of  sessile-eyed  Crustacea 
there  were  Hypcria  galba,  Lestrigonus  spinidorsalis  and  one 
species  of  the  genus  j^ga.  Of  entomostraca,  Cytliere  acuta, 
CyUure  minna,  Temora  Imtgicornis,  and  another  species  of 
Temora  not  identified  specifically,  and  Evadne  Nordmannu 
Young  univalve  mollusca  ;  Sagitta  bipunciata  (/)/  also  a 
small  fly  and  small  beetle  ;  and  an  opaque  fleshy  substance 
which  I  think  is  the  skin  of  a  cuttle-fish  .  ,  .  Of  the 
creatures  in  the  foregoing  list,  Hypcria  galba^  Sagitta 
bipunciata^  the  entomostraca  Mysis  spiritus,  and  young 
herrings  and  sprats,  form  by  far  the  greatest  proportion  of 
the  herring's  food,  and  these  appear  to  be  taken  at  par- 
ticular seasons  of  the  year,  as,  for  example,  young  herrings 
and  sprats  I  find  in  greatest  abundance  from  December  till 
May,  From  May  to  October,  on  opening  the  stomachs,  a 
mass  of  what  looks  something  like  wet  vermilion  is  usually 
to  be  found}  and  this  on  examination  proves  to  be  Temora 
hngicornis^  with  sometimes  a  few  specimens  of  Sagitta 
biptifutata  amongst  them.  From  the  beginning  of  Decem- 
ber till  February,  Hypcria  galba,  along  with  Sagitta 
bipufictata^  form  the  principal  part  of  the  diet  Of  course  I 
do  not  mean  that  this  is  an  invariable  law  ;  it  is  merely 
given  as  what  has  been  observed  during  the  time  I  have 
been  engaged  on  the  subject  The  otlier  creatures  men- 
I  know  nothing  of  the  genera  Acantkocarh  and  Thysanocssa, 

Y   2 
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tiooed  seem  to  be  a  sort  of  chance  food  taken  as  it  tnms 
up.     One  thing  which  has  struck  me  as  strange  in  this  sub- 
ject \s  that  AmatkyUa  Sabim  and  Atjlus  Swammurdamii^ 
two  species  of  sessile-eyed  Crustacea  which  literally  swarm 
along  our  coasts,  neither  of  the  two  {sic)  have  I  ever  seen  in 
the  herring's  stomach,  and  yet  I  ha\-e  found  both  species 
adhering  to  the  body  of  herrii^  when  broi^t  to  land. 
How  should  this  be  ?    The  difference  in  general  appearance 
(apart  from  the  e>-es;  between  Atjlms  Sv^mmerdamii  and 
Hxferia  galba  \s  not  so  great  as  to  lead  us  to  think  that 
herrings   could  perceive  a  difference,  yet  the  former  is 
passed  b>%  while  the  latter  is  devoured  in  millions.     Can 
taste  and  smell  ha\'e  an>'thing  to  do  in  the  matter?" 
(*  Fish  and  Fisheries,'  p.  41-42.) 

Mr.  Sim's  investigations  as  to  the  nature  of  herring-food 
are  valuable,  because  he  has  examined  a  \'ery  large  number 
of  stomachs,  and  therefore  their  contents  must  give  a  fair 
idea  of  the  herring's  food.  I  mj-self  have  examined  a  great 
many  stomachs,  but  not  so  many  as  passed  under  Mr. 
Sim's  hands.  The  e\ndence  derived  from  all  authorities 
points  to  the  fact  that  the  small  entomostracous  Crustacea 
are  the  chief  food.  One  is  at  first  rather  struck  by  the 
comparative  absence  of  food  in  the  herring's  stomachs 
derived  from  the  sessile-eyed  Crustacea,  Amphipoda  and 
Isopoda,  If  we  take  the  natatorial  amphipoda,  for  instance, 
and  consider  how  many  genera  there  are  that  could  afford 
supplies  of  nutritious  food,  both  from  their  numbers  and 
swimming-powers,  one  wonders  that  in  the  hundreds  of 
stomachs  examined  by  Mr.  Sim,  the  representati\-es  of 
only  two  genera,  Hyperia  and  ^ga^  have  been  found  by 
this  gentleman.      Many  of  the    amphipoda    are  strictly 

tonly  being  found  only  or  chiefly  at  tide-marks,  and  hide 
or  amid  sea-weed  ;  but  there  are  free  water- 
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swimmers  among  several  of  the  genera.  Slill  most  of  these 
natatorial  Crustacea,  though  able  to  swim,  do  not  as  a  rule 
frequent  the  surface  of  the  water^  or  swim  in  midwater ; 
they  prefer  the  vicinity  of  tlie  ground,  as  is  proved  by  the 
specimens  brought  up  from  deep  water  by  the  dredge  ; 
they  are  therefore  not  so  likely  to  constitute  food  for 
herrings  as  the  more  numerous  surface  entomostraca.  The 
genera  found  to  occur  in  the  herring's  stomach  are  Hyperia^ 
Lesirigonus^  and  jEga^  as  mentioned  by  Mn  Sim  ;  but  as 
there  is  no  doubt  that  Lestriganus  is  simply  the  male  of 
Hyperia,  characterised  by  extremely  long  antenna?,  the 
genera  are  reduced  to  two.  Now  both  these  Crustacea 
are  undoubted  parasites  at  some  period  of  thetr  existence, 
"  The  numbers  of  Hyperiidm  which  are  at  times  cast  upon 
our  beach  is  really  extraordinary.  As  an  instance  in  point, 
on  23rd  Nov.  1879,  there  were  cast  up  at  high- water  mark 
(Aberdeen  Bay)  millions  on  millions  of  Lestrigonus  extdans 
and  Hyperia  galba  (Plate.  L);  a  band  a  yard  or  two  broad 
and  about  400  yards  long  was  formed  of  them.  Although 
tliey  are  often  cast  up,  this  was  by  far  the  largest  number 
I  have  seen  at  one  time.  They  were  one  wriggling,  seething 
mass,  each  fighting  with  its  neighbour,  and  in  their  death- 
struggles  tearing  off  each  other's  limbs,  and  after  an  hour*s 
torture  became  a  mass  of  inanimate  matter  "  (p.  42),  It  is 
certainly  very  curious  to  note  that  the  abundant  and  widely 
distributed  Amathylla  Sabini,  which  the  late  Professor 
Kinahan  found  in  the  herring  nets  at  Bray  on  the  Irish 
coast,  and  which  Mn  Sim  tells  us  he  has  seen  adhering  to 
the  body  of  herrings,  does  not  appear  to  constitute  their 
food  in  these  northern  and  western  localities  where  it  has 
been  chiefly  observ^ed.  The  absence  of  Atylus  Stvam- 
merdamii  from  the  herring's  stomach  is  still  more  strange  ; 
for   it    bears    considerable    resemblance    to    Lestrigonus 
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Kimakam  (male  of  Hyperia\  in  genoal  form  and  size»  and 

in  tbe  length  of  the  antennae. 

So  far,  then,  as  rdianoe  can  be  placed  oo  negative 
evidence,  the  only  genera  of  the  sessile-ejrcd  crestacea 
foond  in  herrings'  stomachs  are  the  parasitic  Hjferia  and 
JEga  (fish-loose).  The  Hjpernda  are  found  widiin  tbe 
gill-cavities  of  Medusa^  or  ''jelly-fiidies  ;  *  not  bow- 
ever,  as  at  one  time  was  thought,  only  as  parasites  oo 
Afedusa^  but  as  parasites  or  **  messmates  *  oo  these 
creatures  at  certain  periods  of  their  existence ;  as  volun- 
tary and  occasional  visitors  to  the  jdly-fiidies  as  mature 
Hyperkt;  as  necessary-  parasites  during  their  infancy.  Tbe 
larval  forms  of  these  amphipods,  destitute  of  abdominal 
feet,  are  helpless  little  creatures  which  cannot  swim  ;  they 
are  therefore  under  the  necessity  of  attaching  themselves  to 
some  moving  body  or  other,  which  seems  to  be,  in  their 
case,  always  some  Meduscu  The  adult  Hjperut  are  found 
both  as  parasites  and  as  free  oceanic  swimmers,  among 
the  swiftest  of  the  whole  order,  perhapsL  (Of  H.  LatrtiUii^ 
Van  Bcneden  remarks :  "^  II  nage  avec  une  rapiditi 
extreme ; ")  so  Mr.  Sim's  opinion  that  the  presence  of 
Hyperia  galba  is  more  a  matter  of  accident  than  otherwise, 
can  hardly  be  accepted  as  the  correct  explanation.  Fritz 
Mijller  traced  the  de\'eIopment  of  a  lar\-al  Hyperia^  and 
some  interesting  remarks  on  the  subject  will  be  found 
in  his  admirable  little  work,  '  Facts  and  Arguments  for 
Darwin'  (London,  1869;  John  Murray).  Now  he  says 
that  Hyperia  are  not  uncommon  upon  ctenophora,  especi- 
ally Bercigilva^  Eschsch.  Some  authors  have  asserted  that 
( consume  the  smaller  Medusa  during  those  periods 
••  ff^  when  these  jelly-fish  are  to  be  met  with.  Thus 
very  good  authority  on  Natural  History 
'They  (herrings)  subsist  on  the  smaller 
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cancri,  medusa,  and  animalcules/*  ('Arctic  Regioas/  i. 
p.  546,)  Yarrell  says,  "they  are  known  to  feed  upon 
minute  Crustacea,  small  medusae,  and  the  spawn  of  fry  and 
fishes."  Mr,  de  Caux,  in  his  book  on  the  *  Herring  and  the 
Herring  Fishery'  (1881),  says  that  ** herrings  suck  or 
draw  from  the  water  for  their  own  nourishment  those 
medusan  organisms  which,  though  invisible  to  the  naked 
eye,  swarm  around  them."  On  this  Mn  Sim  remarks,  '*  It 
would  have  been  satisfactory  had  this  writer  stated 
whether  he  had  seen  medusa  in  the  herring's  stomach.  I 
doubt  it/*  Certainly  it  would  be  a  very  difficult  if  not 
impossible  task  to  attempt  to  discover  evidences  of  such 
excessively  fragile  and  perishable  creatures  as  the  small 
medusse,  such  as  Berae  and  Cydippcy  in  the  stomach  of  a 
herring.  Such  delicate  globules  of  transparent  evanescence 
could  not  reveal  themselves ;  on  tliis  account  their  non- 
detection  in  the  herring's  stomach  is  of  no  weight  against 
the  opinion  that  such  creatures  do  form  occasional  food. 
Does  not  the  huge  Greenland  whale  consume  immense 
quantities  of  the  little  soft- bodied  mollusc  {Clh  borealis\  as 
well  as  jelly-fishes  of  various  kinds?  Can  there  be  nutri- 
ment in  the  watery  unsubstantial ity  of  the  jelly-fish  ?  Yes, 
because  the  jelly-fishes  feed  largely  on  Diatofnace^^  the 
well-known  forms  of  algal  growth  w^hich  are  to  be  found 
almost  everywhere  and  always.  The  mighty  whale  then 
derives  part  of  the  food-material  which  helps  to  build  up 
his  colossal  frame  from  microscopic  organisms,  thousands 
of  which  could  be  contained  on  a  shilling-piece )  So  that 
the  whale  does  not  get  direct  food  from  the  swallowed 
jelly-fish,  but  from  the  diatomaceae  which  the  jelly-fish 
contain.  This  is  a  phenomenon  which  Nature  often 
permits  us  to  witness ;  some  creatures  sw^allow  others, 
the   whole  of  whose    unsubstantial  organisation   in  itself 
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4<mi!j?'w  hardly  a  partkie  ct  c=trnoas  mattn;  and  are 
Docmhcd  by  the  food  that  the  svaHowed  ones  had  them- 
sehnts  sralloved. 

Let  cs  lelum  to  the  Hiferia^  and  see  vhethcr  the 
abtzodast  supply  of  this  cmstacean  food  in  the  herrk^s 
stomach  may  not  have  some  probaUe  explanatioii,  and 
throw  light  apoa  the  reason  for  heiiiugs  coosumii^  watery 
medosg.  The  Hyferia  in  its  in&ncy  is^  of  necessity^ 
parasitic  upon  small  medusae  :  in  its  adult  state  Hjperia  is 
sometimes  a  parasite  and  scxnetimes  a  finee  swimmer. 
The  nutritive  m2iterial  contained  in  a  Bifxfs  or  Cjdtpf^s 
body  in  the  shape  of  diatcwtac^a  is  a  good  reason  for  the 
herring's  consuming  it.  The  herrii^  would  therefore 
acquire  a  habit  of  eating  medusx,  and  as  Hjftria  galba 
would  often  be.  from  the  fact  of  its  parasitism,  associated 
with  medusae,  the  herrings  would  constantly  meet  with  the 
Hyperia ;  whereas  the  other  natatorial  amphipoda,  from 
their  more  littoral  and  less  surface-swimming  habits,  would 
be  less  frequently  met  with  in  any  numbersw  Those  who 
have  been  in  the  habit  of  using  the  surface-net  know  how 
abundantly  the  small  jelly-tishes,  such  as  Beroe  and 
Cydippe,  cccur  at  the  top  of  the  water  when  the  weather  is 
calm  and  sunny,  and  I  have  myself  captured  numbers  in 
company  with  cntomostraca,  crab  and  other  decapod-larvae 
when  trawling  60  miles  from  land  in  the  Xorth  Sea,  last 
July.  Of  course  I  do  not  consider  my  explanation  as  any- 
thing more  than  a  probable  one.  Sagitta^  thus  associated, 
I  obtained  in  a  surface-net  at  the  same  time,  whenever 
the  net  was  examined,  and  it  will  be  remembered  that 
Mr.    Sim    found    Sagitta    bipunctata    frequently    in    the 

Mft^***  of  herrings.      The    other    genus    ^ga^    which 

Sim  found  represented  in  the  herring  s  stomach,  is  one 

Utfoda  which  are  more  decided  crawlers  and  are 
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unable  to  swim.  In  some  state  or  other  the  ^gidm  are 
parasitic  upon  fish,  and  probably  may  get  into  the  herring's 
stomach  with  some  fish  which  the  latter  had  swallowed. 

The  species  of  stalk^eyed  Crustacea  mentioned  by 
Mr.  Sim  require  no  special  notice,  being  such  as  herrings 
would  at  one  time  or  another  be  likely  to  meet  with, 
especially  in  their  young  stage  when,  after  the  completion 
of  the  Zoea  stage,  they  would  be  found  abundantly  as 
surface-swimmers. 

The  herring,  it  is  probable,  has  no  particular  predilection 
for  one  kind  of  crustaceous  animal  over  another ;  the 
requisite  conditions  for  food  would  depend  on  their  small 
size  and  abundance  in  the  waters  and  depth  of  waters 
where  the  herrings  would  be  at  any  time.  Surface  Crustacea, 
whether  larval  forms,  be  they  nattplioid^  zocoid  or  Mysis 
form,  or  adult  specimens  of  various  kinds,  would  constitute 
the  greater  proportion  of  crustacean  diet,  because  they 
would  fulfil  the  necessary  conditions  just  mentioned. 

I  have  examined  a  great  number  of  the  young  of  the 
herring,  and  find  the  food  to  consist  chiefly  of  minute 
copepoda,  mixed  with  fine  particles  of  mud,  and  some 
diatomace(B,  Dr.  H.  A.  Meyer  has  examined  young 
herrings  caught  from  the  Bay  of  Kiel ;  he  records  as  having 
observed  in  their  stomachs,  *'  the  larvae  of  Rissoa^  Ulva,  (?) 
Tillina,  Cardium^  &c.,  and  occasionally  the  larvse  of  Nau- 
plius,  whilst  when  they  grow  somewhat  larger  they  will 
eagerly  devour  full-grown  Copepods/'  Ljungman  says 
that  the  food  of  the  herring  belongs  exclusively  to  the 
animal  kingdom  ;  I  think  that  this  statement  requires  a 
little  modification,  their  food  is  almost  entirely  of  an  animal 
nature,  but  diatomace^e  are  occasionally  to  be  found  in 
their  stomachs,  which  I  think  have  been  swallowed  with 
the  small  creatures  which  feed  to  a  considerable  extent  on 
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these  miniite  fn^etatrie  ofganxsois.  The  pOdiard  in  Octo- 
ber feeds  principally  oo  dJatncmreae;  wliidi  these  fishes 
take  directly  from  the  water  or  ground ;  in  yoong  heiiii^s' 
stomachs  I  have  fieqnently  foond  dJatriniareaB,  bat  not  in 
great  abondance  as  in  those  of  pOdiardsL 

A  small  stalk-eyed  crustacean,  the  Tkfsamefoda  CmukU^ 
one  of  the  Mjsida  or  opossum  shrimps^  so  called  from 
the  bxX  that  the  female  hatches  her  eggs  in  a  kind  of  pooch 
formed  by  the  last  two  feet,  appears  to  enter  largely  into 
the  herring's  diet  Large  patches  of  sea-water  are  some- 
times coloured  quite  red  from  its  abundance  in  oar  own 
waters ;  but  on  the  coasts  of  Norway,  aixyther  spedes,  the 
Tkjsancpoda  inermiSy  is  found  in  such  prodigious  numbers 
as  to  supply  food  even  to  the  whale.  According  to 
Collett,  a  Norwegian  naturalist,  the  great  blue  whale  visits 
the  Norway  waters  for  the  purpose  of  feedir^  on  this 
crustacean  ;  at  the  end  of  May  it  enters  the  larger  fiords  and 
feasts  on  this  favourite  food,  filling  its  stomach  to  the 
amount  of  barrels-fuIL  The  *^  roe-aat,"  Astacus  hartngmm 
of  the  old  ^Titers,  appears  to  refer  to  the  above-named 
crustacean,  but  of  this  I  am  not  at  all  certain.  However,  in 
Norway  herrings  which  had  gorged  themselN-es  with  such 
food  are  called  aaUd,  and  during  the  warm  seascHi  are 
supposed  to  be  less  x-aluable  as  food.  Young  sand-eeb 
are  said  to  be  a  favourite  food,  and  doubtless  when 
herrings  meet  with  them  they  would  devour  them  with 
aN-idity. 

Spawning.^hs  this  has  been  already  mentioned  under 

the  heading  of  General  Habits,  it  only  remains  to  notice 

the  mode  of  deposition  of  the  spa^-n  and  the  development 

Crawdi  of  the  young  fishes.     During  the  spawning  pro- 

Kmihan  swim  by  the  side  of  the  females  in  immense 

;  die  tmaller  schools  gather  into  larger  ones,  and 
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finally^  as  Mobius  tells  us,  "assume  such  enormous  dimen- 
sions as  to  deser\'e  the  name  of  "  herring  mountains,"  When 
such  an  enormous  mass  of  herrings  approaches  the  coasts 
we  are  also  informed,  it  gives  a  peculiar  colour  to  the 
water^  and  when  near  the  surface  creates  a  considerable 
commotion  in  the  water  According  to  Gisler  and  the 
Bohuslan  fishermen,  the  herrings  during  the  spawning  season 
"  push  against  each  other  with  such  violence  that  many  of 
their  scales  come  off  and  float  about  near  the  surface,'* 
The  shoals  swim  at  different  depths  under  the  water, 
according  to  external  causes.  The  impregnated  eggs  after 
exclusion  sink  down  in  the  water,  and  when  they  touch 
the  bottom,  weed,  or  submerged  body  they  adhere  by  a 
sticky  substance  which  covers  them,  Mobius  figures  a 
piece  of  water-plant,  Potamogeton  pectinalis,  with  clusters  of 
eggs,  cither  singly  or  in  small  groups  attached,  taken 
from  the  Schlei,  a  river  near  Kiel  The  ova  of  the 
cod  and  the  mackerel  are  furnished  at  their  upper 
pole  with  a  drop  of  oil  which,  diminishing  their  specific 
gravity,  enables  them  to  float  on  the  surface ;  the  ova  of 
the  herring  are  not  thus  buoyed  up,  and  consequently 
they  sink  to  the  bottom.  These  egg-clusters  vary 
considerably  in  size,  A  writer,  signing  himself  "  Expectans,'* 
in  'Land  and  Water,'  Nov.  3rd,  1866,  says  "it  has  been 
known  that  the  spawn  which  they  (herrings)  deposit,  in 
some  favoured  rocky  bottom,  extended  io  immense  layers 
six  feet  thick ! "  According  to  the  observations  of 
Mobius  the  sexual  organs  of  herrings  measuring  less  than 
about  8^  inches  in  the  Bay  of  Kiel  are  but  little  developed, 
and  in  specimens  measuring  from  8^  inches  to  ii-i-  inches 
these  organs  grow  from  October  to  the  spawning  season  in 
spring.  The  spawncrs  generally  leave  the  Bay  of  Kiel  in 
April  and  enter  the  shallow  brackish  waters  of  the  Schlei, 


332     THE  NA  TURAL  HISTORY  OF  COMMERCIAL  SEA 

their  places  in  the  Bay  being  occupied  by  smaller  herrings 
measuring  less  than  &|  inches  in  length.  There  seems  to 
be  some  slight  difTerence  as  to  the  size  at  which  the 
herring  becomes  sexually  mature.  **  In  the  Catt^at  along 
the  Swedish  coast  the  smallest  fully-matured  herrii^ 
measures  200  to  210  millimeters  in  length.  In  the  North 
Sea  on  the  Coast  of  Scotland  they  measure  215,  and  on 
the  west  coast  of  Norway  225  millimeters."  In  other  words, 
the  smallest  sexually  mature  herring  may  be  one  of  8  inches 
on  the  Swedish  coast,  while  on  the  west  coast  of  Norway 
maturity  is  not  reached  till  the  fish  is  9  inches  in  length. 
Prof.  Huxley's  opinion  that  a  herring  may  be  "  full "  when 
only  7  inches  in  length  appears  therefore  to  be  not  generally 
correct  M5bius,  in  his  examination  of  the  Schleswig- 
Holstein  race  of  coast  herring,  distinguishes  four  different 
stages  of  age  and  size  which  he  calls  : — 

(i)  The  larval  form,  (2)  the  herring  form,  (3)  the  middle 
form,  and  (4)  the  sexually  mature  form. 

As  to  (i),  the  lar\'al  form  has  hardly  yet  assumed  the 
true  herring  form ;  after  the  absorption  of  the  umbilical 
sac,  the  little  creature  is  **  more  slender  than  the  juvenile 
herring,  and  almost  as  thin  as  a  ribbon  ;  its  dorsal  fin  is 
proportionately  long  and  is  placed  far  back."  A  lar\*a 
measuring  33  millimeters  (about  i^  inch)  in  length  is  only 
2  millimeters  (i  line)  high,  while  the  height  of  a  herring 
which  has  already  assumed  its  juvenile  form  when  measuring 
40  millimeters  (i^  inch)  is  6  to  7  millimeters  (3  to  3^  lines) 
high.  The  larv.ne  are  transparent  The  juvenile  form  has 
transparent  scales  glittering  like  silver ;  so  that  the  lar\'al 
form  of  the  herrings  denotes  its  stage  of  growth  from  its  birth 
till  it  has  reached  the  length  of  about  \^  inch.    (Plate  VII.) 

(2)  The  young  form   of  the   herring  is  from  40  to   50 

dUimeters  (l|  in.  to  4|  in.)  in  length.     It  appears  in  the 
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Bay  of  Kiel  in  autumn  and  winter,  whilst  in  the  Schlei  it  is 
found  all  the  year  round.  It  may  be  observed  here  that 
the  preference  of  the  young  herring  for  the  shallow  brackish 
water  of  the  Schlei  probably  is  because  of  more  abundant 
food,  or  food  obtainable  with  less  expense  of  muscular  force 
than  would  be  necessary  in  the  Bay  waters,  and  perhaps 
also  because  they  would  meet  with  fewer  fish-enemies. 

(3)  The  middle  form  measures  120  to  140  millimeters 
(4^  inch  to  S4  inch)  in  length.  At  this  age  the  herrings 
arc  generally  very  fat  The  sexual  organs  are  as  yet 
undeveloped.  Herrings  of  this  shape  and  size  are  frequently 
caught  in  the  Bays  of  Kiel  and  Eckcrnforde  in  March  and 
April,  and  often  in  February.  They  compose  more  than 
half  the  number  of  all  the  herrings  caught  in  these  bays, 

(4)  The  sexually  mature  herring  measures  210  to  290 
millimeters  in  length  (8^-  inch  to  ii^  inch) ;  they  are  found 
all  through  the  winter  in  the  Kays  of  Kiel  and  Eckernforde. 
Towards  the  end  of  March  they  disappear  and  go  to  the 
Schlei.     This  would  be  for  the  purpose  of  spawning. 

With  respect  to  the  age  of  the  herring  at  which  it  first 
attains  its  full  size,  Mobius  thinks  it  probable  that  this 
does  not  take  place  till  the  fourth  year^  but  he  adds  that 
the  observ^ations  made  hitherto  have  not  led  to  any 
absolute  certain  result  **As  soon  as  the  herring  has 
entered  its  juvenile  age  the  number  of  rays  in  al!  its  fins 
(except  the  anal  fins)  does  not  change  any  more.  At  that 
period  the  pectoral  fin  has  \y  rays,  the  ventral  fin  9,  and 
dorsal  19."  There  is  also  no  change  in  the  positions  of  the 
dorsal  and  anal  fins  and  of  the  anus  after  that  age,  though 
there  are  slight  changes  in  the  height  and  breadth  of  the 
body  in  relation  to  its  length. 

The  growth  of  a  fish  kept  in  an  aquarium  is  not  always 
a  test  or  standard  whereby  we  can  estimate  its  growth  in 
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its  native  waters  ;  some  fish  will  thrive  and  grow,  and  attain 
a  sexually  perfect  condition  in  confinement,  others  will  not 

Dr,  H.  A.  Meyer  of  Berlin »  whose  name  is  well  known 
in  all  scientific  and  experimental  questions  concerning  fish, 
has  been  more  successful  than  his  predecessors  in  the 
preservation  of  the  herring  in  an  aquarium.  The  develop- 
ment of  the  fish  is  intimately  connected  with  the  condition 
of  the  water,  suitable  food,  &c.  and  Dr,  Meyer  (*  Biologische 
Beobachtungen  bei  kiinstlicher  Aufzucht  des  Herings  der 
westlichcn  Ostsec ' — >  Biological  Observations  on  the  Artificial 
Rearing  of  Herrings  in  the  Western  Baltic/  Berlin,  1878) 
has  recorded  some  valuable  information.  He  succeeded 
in  keeping  young  fry  alive  for  five  months.  When  but  a 
few  days  old  the  desire  for  food  manifested  itself,  and  the 
little  creatures  were  seen  to  take  in  microscopic  forms  of 
life,  such  as  infusoria,  that  appeared  in  the  water;  when 
a  month  old,  they  devoured  small  cmstacca.  In  pure 
sea-water  growth  was  rapid,  and  by  the  end  of  the  third 
month  they  attained  to  a  length  of  about  if  of  an  inch  ; 
in  an  aquarium  the  fiy  did  not  do  so  well>  and  measured 
only  an  inch,  or  an  inch  and  a  half  in  length  ;  but  under 
the  more  favourable  conditions  of  more  abundant  food  and 
free  sea-water  these  grew  rapidly,  and  at  the  end  of  the 
fifth  month  were  as  large  as  those  which  from  the  first  h^ 
been  placed  in  more  natural  conditions.  Dr.  Meyer  did  not 
succeed  in  keeping  the  herrings  alive  beyond  five  months, 
at  which  time  about  24  or  2^  inches  in  length*  Probably 
in  their  free  state  they  would  have  attained  a  larger  siie 
The  growth  of  fish  depends  almost  entirely  upon  an  abund* 
ant  supply  of  nourishing  food,  and  according  as  these 
supplies  are  abundant,  or  scanty,  so  will  be  the  size  of  the 
lerrings  at  any  given  period  ;  so  that  fish  of  the  same  age 

V  exhibit  marked  diflcrcnccH  in   point  of  size.     From 
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observations  on  the  rearing  of  trout,  I  have  known  in- 
stances of  two  year-old-fish  not  attaining  to  a  length  of 
more  than  6  or  7  inches  in  a  small  confined  stew  in  which 
there  was  scanty  food  for  the  numbers  placed  in  it,  whereas 
under  favourable  circumstances,  a  two-year  trout  may  be 
a  well-conditioned  fish  of  nearly  a  pound  in  weight  Age 
therefore  is  not  by  itself  any  certain  ^*^t  of  size  in  all  cases, 
and  the  size  and  the  age  at  which  a  herring  first  matures 
its  sexual  organs  depend  upon  the  food  which  it  has  been 
able  to  consume  and  assimilate ;  and  as  food-supply  is  in 
itself  variable,  so  are  the  maturing  times  variable,  and 
some  herrings  will  attain  to  reproductive  capability  at  an 
earlier  period  of  life  than  others.  The  question,  therefore, 
how  old  must  a  herring  be  before  it  arrives  at  sexual 
maturity?  can  hardly  be  rightly  answered  by  fixing  the 
age  and  size  at  some  definite  time  of  its  life,  even  if  that 
stated  time  be  in  some  cases  correct  Some  writers,  as 
Professor  Huxley,  think  that  a  herring  may  reach  its  spawn- 
ing condition  in  one  year,  others  say  it  requires  one  year 
and  a  half,  and  others  say  that  nearly  two  years  are  neces- 
sary. It  is  known  that  some  fishes  grow  with  remarkable 
rapidity,  attain  a  definite  full  grown  standard,  beyond 
which  growth  no  further  goes,  in  the  course  of  from  one  to 
three  years.  In  this  sense  the  term  of  **  full  grown  "  is 
applied  to  fishes  similarly  as  it  is  applied  to  warm-blooded 
vertebrates,  and  herrings  having  a  definite  standard  of 
growth  will  come  under  that  category,  and  as  fishes  which 
grow  rapidly  to  a  definite  size  are  short-lived,  they  must 
early  mature  their  sexual  organs  for  the  all-important 
function  of  multiplying  their  kind.  Extended  and  patient 
investigations  on  this  subject  are  still  required  before  we  can 
positively  affirm  that,  even  under  the  most  favourable  circum- 
stances of  temperature  and  food-supply,  herrings,  hatched 
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we  will  say  in  October,  can  or  cannot  be  themselves 
spawners  in  the  October  of  the  following  yean  Again,  we 
must  remember  that  herrings  will  grow  faster  at  one  period 
of  the  year  than  at  anothen  A  larva  hatched  in  March 
will  at  the  end  of  four  months  attain  a  greater  length  than 
one  hatched  in  October  will  attain  at  the  end  of  a  similar 
period  of  four  months.  What  is  the  reason  of  this  ?  the 
temperature  is  warmer  during  the  four  months  of  the  spring- 
herring's  life  than  it  is  during  those  of  the  autumn  fry,  and 
this  warmth  of  temperature  acts  directly  on  the  rapid 
growth  of  the  herring  in  the  same  way  as  it  does  on  the 
ova  which  take  a  shorter  time  to  reach  the  point  of  birth  of 
the  embryo  when  the  water  is  more  or  less  w^ann,  than 
when  it  is  cold  ;  in  the  same  way  that  warmth  promotes 
the  rapid  growth  of  thousands  of  other  living  organisms. 
Warmth  acts  also  indirectly  by  supplying  food  in  abundant 
profusion  to  the  small  herrings  whose  happy  environment 
is  among  these  swarms  of  microscopic  food-creatures.  With 
regard  to  the  eggs  of  the  herring,  Mobius  has  proved  that 
they  can  stand  a  great  degree  of  saltness.  In  the  Nortli  Sea 
they  develop  in  water  whose  percentage  of  saltness  is  y^y  on 
the  eastern  coast  of  Riigen  in  water  containing  O'S  per  cent 
of  salt,  and  on  the  coasts  of  Prussia  and  Scotland  in  water 
having  an  even  percentage  of  saltness."  The  same  with 
regard  to  temperature,  great  differences  of  which  herring 
eggs  are  capable  of  standing.  *'  Their  development  is  not 
interrupted  when  they  are  cooled  off  by  a  temperature  ap- 
proaching zero,  nor  by  a  temperature  rising  as  high  as 
1 5°  C.  In  cold  water  their  development  is  slower  than  in 
warm  water.  With  a  temperature  of  3*5"^  the  young  Baltic 
herring  leaves  the  egg  after  40  days,  at  7^  to  8*  in  15 
days,  lo"*  to  1 1''  in  1 1  days,  and  with  a  still  higher  tempera- 
ture in  6  to  8  days.*'     Herrings  in  some  localities  reach  a 
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greater  size  than  they  do  in  others  Eleven  to  thirteen 
inches  may  perhaps  be  taken  to  be  about  the  length  of  a 
good  full-sized  fish,  but  the  famous  Loch  Fyne  herrings 
often  attain  to  the  length  of  1 7  inches  ;  the  same  is  the  case 
in  Iceland  and  Labrador.  What  is  the  probable  reason 
for  this  large  size  ?  Here,  again,  one  would  say  that  it  is 
owing  to  a  more  abundant  supply  of  the  most  suitable 
food  obtainable,  chiefly  during  the  fattening  season  of  the 
"  mattie "  state  at  small  expense  of  muscular  force ;  for  if 
growth,  as  Mr,  Herbert  Spencer  well  shows,  is  *' substan- 
tially equivalent  to  the  absorbed  nutriment  minus  the 
nutriment  used  up  in  action  "  and  if  during  the  life  of  the 
herring  there  is  an  excess  of  assimilation  of  nutriment  over 
its  expenditure  in  greater  proportions  in  some  localities  than 
in  others,  then  the  growth  of  the  herring  in  those  localities 
will  be  more  rapid  and  attain  greater  dimension  than  that 
of  herrings  living  in  less  favoured  localities.  Possibly  the 
physical  formation  of  Loch  Fyne,  with  its  numerous  in- 
dented coasts  and  narrow  channels,  is  well  suited  to  the 
herring,  because  it  would  obtain  abundant  supply  of 
crustacean  food  within  limits  which  are  very  narrow  com- 
pared with  the  wide  expanse  of  the  North  Sea,  and  would 
require  less  continued  muscular  expenditure  to  obtain  such 
food.     With  regard  to  the  large  size  of  the  Iceland  and 

L Labrador  herrings,  it  may  probably^  I  think,  be  in  a  great 
measure  accounted  for  by  the  extraordinary  abundance  of 
entomostracan  food  which  is  to  be  found  in  the  Arctic  Seas. 
Not  only  are  the  individuals  excessively  numerous*  they 
also  attain  to  a  great  size.  Arctic  specimens  of  several 
Copepoda,  pre-eminently  the  food  of  the  herring,  attain  to  a 
greater  size  than  the  same  species  which  occur  on  our 
coasts.  Dr.  Brady  tells  us  by  way  of  example  that 
Calanus  Finmarchicus  and  Metridia  armata  are  in  the  Arctic 
VOL  X.— E.  9.  Z 
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seas  "  many  times  the  bulk  of  those  taken  in  our  own 
latitudes."  This  also  holds  good  in  respect  of  the  higher 
Crustacea,  Amphipods,  &c.,  as  Mr.  Norman  assure  us. 
Now  the  Calamts  Finmarchiais  of  Boeck  is  the  well-known 
Cetochilus  scptentrionalis  of  Goodsir  and  Baird  ;  it  is,  as  the 
word  cetochilus  denotes,  **the  whale  food  **  of  the  Arctic  Ocean 
and  the  South  Atlantic  (Plate  VI L)  Mr.  Watt  says  it  is 
the  '*  cow-water  "  of  the  Cornish  fishery,  and  we  know  that 
it  is  consumed  by  herrings  as  well  as  by  whales  in  great 
numbers.  The  great  abundance  and  large  size  of  this 
species  alone  off  the  coasts  of  Iceland  would  probably  be 
sufficient  to  nourish  whole  shoals  of  herrings  during  a  part 
of  the  year  How  seldom  do  we  recognise  the  enormous 
value  to  ourselves  of  such  minute  creatures  as  this  little 
red  semi-transparent  copepod  about  2  lines  in  length  !* 

•  **  In  the  Firth  of  Forth,  Mr.  Goodsir  infomis  us  that  during  ihe 
summer  months  great  masses  of  animal  matter  abound  on  the  surface 
of  tbe  sea^  and  that  this  had  long  been  noticed  by  the  lishermen  on 
the  coast,  and  was  called  by  them  maidre.  Upon  ejcamintng  this 
matter,  in  the  neighbourhood  of  the  Isle  of  May,  he  found  it  to  consist 
of  Cirrhopodes,  Crustaceans  and  Acalepha; ;  but  that  of  all  these  the 
entomostraceous  crustaceans  abounded  in  the  greatest  quantity,  or 
rather  masses,  he  observes,  **  for  it  gives  a  faint  idea  to  speak  of 
numbers  .  ,  ,  On  looking  into  the  water,'*  he  continues,  "it  was  found 
to  be  quite  obscured  by  the  moving  mass  of  entomostraca,  which 
rendered  it  impossible  to  sec  anything  even  a  few  inches  below  the 
surface.  But  if  a  clear  spot  is  obtained,  so  as  to  allow  the  observer 
to  get  a  view  of  the  bottom*  immense  shoals  of  cod-fish  are  seeo 
swimming  lazily  about  and  devouring  their  minute  prey  in  groil 
quantities,  ,  .  .  On  one  of  his  visits  to  the  Isle  of  May  he  observed 
that  at  a  considerable  distance  from  the  land  the  sea  had  assumed  a 
slightly  red  colour,  and  that  this  became  deeper  and  deeper  the  nearer 
he  approached  the  island.  The  water,  too,  he  noticed,  presented  ft 
very  curious  appearance  on  the  surface,  as  if  a  quantity  of  fine  sand 
were  constantly  falling  upon  it.  At  first  he  thought  that  this  might 
proceed  from  light  rain,  but  upon  more  attentive  examination  he  found 
Ijoth  the  red  hue  of  the  water  and  the  motion  on  its  surface  proceeded 
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Modes  of  capture. — By  drift-nets  and  by  the  seine*  As 
these  are  the  two  modes  of  capturing  not  only  herrings  but 
mackerel  and  pilchards,  it  may  be  well  here  to  give  some 
account  of  this  very  important  kind  of  fishing;  and  as  the 
subjects  have  been  so  well  treated  of  by  Mn  E.  W.  H. 
Holdsworth,  who  acted  as  secretary  to  the  Royal  Sea 
Fisheries  Commission,  1 863-1 S65,  and  who  is  one  of  the 
most  competent  authorities  on  matters  relating  to  the  sea 
fisheries,  I  prefer  to  use  Mr.  Holdsworth's  own  admirably 
expressed  language.     He  writes  :— 

"  The  term  '  drift-nets '  is  derived  from  the  manner  in 
which  the  nets  are  worked.  They  are  neither  fixed,  towed 
nor  hauled  within  any  precise  limits  of  water ;  but  arc  cast 
out  or  *  shot/  the  technical  expression  for  throwing  out  or 
putting  a  net  into  the  water,  at  any  distance  from  the  land 
where  there  are  signs  of  fish,  and  are  allowed  to  drift  in 
any  direction  that  the  tide  may  happen  to  take  them,  until 
it  is  thought  desirable  to  haul  them  in.  When  at  work, 
they  are  extended  in  a  long  line,  it  may  be  one  or  two 
miles  in  length,  their  upper  edge  being  supported  at  or 
near  the  surface  by  means  of  floats,  the  nets  hanging 
perpendicularly  in  the  w^atcr,  and  forming,  as  it  were,  a 
perforated  wall  or  barrier  many  hundred  yards  long  and 
seventy  yards  deep.  The  shoals  of  fish,  in  their  endeavours 
to  pass  through  this  barrier,  force  their  heads  into  the 
meshes,  the  size  of  the  mesh  used  depending  on  whether 
herrings,  mackerel  or  pilchards  are  expected  to  be  caught, 
and  being  such  as  to  allow  the  head  and  gill-covers  to  enter, 
but  not  to  permit  the  thicker  body  of  the  fish  to  go  through. 


from  an  immense  number  of  small  entomostracea.  Some  of  these  he 
collected  and  found  them  to  be  a  species  of  Cetochilus."  (*  Nat.  Hist. 
Brit,  Entomostraca,'  Baird,  pp.  234,  235.) 
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When  the  fish  has  found  its  way  through  the  net  beyond 
the  gill-covers,  it  may  generally  be  considered  as  eflfectually 
meshed  ;  there  is  indeed  little  chance  of  its  escape,  for  the 
mesh  is  only  large  enough  for  a  fish  of  average  size  to 
push  Its  w^ay  so  far,  when  the  gill  covers  are  laid  close  to 
the  body  ;  but  it  is  necessary  for  them  to  open  again  that 
the  fish  may  breathe,  that  is  that  the  water  which  enters  the 
mouth  may,  with  the  air  it  contains,  pass  over  the  gills,  and 
after  purifying  the  blood  within  them,  just  as  the  air  we 
take  into  our  lungs  purifies  the  blood  they  contain,  escape 
through  the  gill-opening  on  each  side  of  the  head.  As 
tills  is  taking  place,  and  the  fish  is  at  the  same  time 
hampered  by  the  net,  the  mesh  slips  forward  and  catches 
in  the  gill-opening,  from  which  it  cannot  easily  be  cleared 
without  more  or  less  injury  to  the  fish.  In  drift-net  fishing, 
then,  the  nets  act  as  barriers  to  intercept  the  moving  shoals, 
and  the  fish  become  meshed  in  their  attempt  to  pass 
through.  It  is  found  that  certain  conditions  are  favourable 
for  drift-net  fishing.  It  will  be  readily  understood  that  the 
more  indistinct  the  net  is  in  the  water,  the  more  likely  the 
fish  are  to  swim  against  it  and  to  become  meshed.  The 
night  is  therefore,  with  extremely  rare  exceptions,  the  time 
chosen  for  drift-fishing ;  and  it  is  noticed  that  just  after 
sun-set  and  just  before  sun-rise,  when  the  change  is  taking 
place  from  light  to  darkness,  or  the  reverse,  herrings 
especially  are  most  likelyjto  *  strike  *  the  net  as  it  is  called. 
This  is  a  point  in  connection  with  the  habits  of  the  herring 
which  is  little  understood  A  ripple  on  the  surface  of  the 
water  is  also  a  favourable  condition  ;  and  this  is  easily 
explained ;  for  if  the  surface  of  the  sea  be  at  all  broken, 
such  light  as  falls  upon  it  is  reflected  by  every  little  wave, 
and  therefore  docs  not  penetrate  to  the  nets  so  as  to  make 
Ihcm  visible.  ,  .  .     For  a  description  of  drift-nets  and  the 
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mode  of  working  them  on  a  large  scale  I  cannot  do  better 
than  give  some  account  of  the  method  by  which  the 
Yarmouth  herring  fishery  has  long  been  carried  on*  Drift- 
fishing,  'drifting'  or  'driving/  as  it  is  variously  called, 
although  the  last  term  is  the  one  in  general  use  among  the 
fishermen,  is  there  worked  with  fine  sea-going  decked  boats, 
larger  in  every  way  than  those  similarly  used  on  other  parts 
of  our  coasts  ;  and  the  fishermen  can  consequently  venture 
farther  to  sea,  and  run  the  chance  of  worse  weather,  than 
most  of  the  smaller  boats  are  capable  of  doing  with  a  due 
regard  to  safety,     (Plate  VI I L) 

"  The  nets  used  for  drift-fishing  are  made  either  of  cotton 
or  hemp,  *  twine,'  as  the  latter  is  called,  some  fishermen 
preferring  one  material,  some  the  other,  and  it  is  not 
unusual  for  the  two  kinds  to  be  placed  alternately  in  the 
same  train  of  nets.  Cotton  nets  are  finer  in  the  line  and 
more  flexible  than  those  made  of  hemp,  and  they  are 
generally  believed  to  be  more  effective  in  meshing  the  fish. 
Machinery  of  a  very  beautiful  and  ingenious  character  is 
employed  in  making  these  nets,  and  large  supplies  have 
been  for  some  years  past  turned  out  from  the  factories  at 
Bridport,  Musselburgh  and  many  other  towns.  Cotton 
nets  are  now  very  largely  used,  and  there  is  every  reason 
to  think  that  they  will  be  universally  employed  for  all 
kinds  of  drift-fishing.^  When  new,  they  are  first  saturated 
with  linseed  oil,  then  squeezed  through  a  machine,  after- 
wards dried,  which  takes  some  days,  and  finally  they  are 
put  into  a  vat  and  hot  bark  liquor  is  poured  upon  them  ; 
in  this  they  remain  for  two  or  three  days.  The  bark  liquor 
is  a  preparation  in  which  catechu  is  an  important  ingredient, 
it  having  practically  superseded  the  oak  bark  formerly  used 

•  The  cotton  net  is  now,  1883,  generally  employed  in  lierring 
fishing. 
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for  tanning  nets.  In  some  cases  the  nets  are  dressed  with 
coal-tar  instead  oi  being  barked.  The  herring  nets  come 
from  the  factory  in  *  pieces,'  60  yards  long,  and  9  or  lO 
yards  deep,  the  depth  of  the  net  containing  200  meshes ; 
and  it  is  the  custom  of  the  fishermen,  when  speaking  of  the 
size  of  a  net,  to  say  it  is  so  many  yards  long  and  so  many 
meshes  deep,  as  the  case  may  be.  Each  piece  is  divided 
into  two  nets  30  yards  long.  When  a  net  is  prepared  for 
use,  it  is  '  mounted/  or  fastened  lengthwise  along  one  edge 
to  a  small  line  only  18  or  20  yards  long,  that  length  of  line 
being  appropriated  to  the  30  yards  of  net,  so  that  the 
'lint/  or  netting,  is  set  slack,  and  gives  way  a  little  when 
the  fish  strike  it  ;  and  from  its  flexibility  the  net  holds  the 
fish  better  than  would  be  the  case  if  it  were  fully  stretched, 
The  ends  of  the  net  are  called  the  '  heads/  the  roped  edge 
of  the  length  the  *back/  as  that  is  uppermost  when  the  net 
is  \n  the  water,  and  the  lower  edge  of  the  net  the  *  foot  *  or 
*  sole/  The  heads  are  roped  as  well  as  the  back,  but  the 
foot  is  usually  left  free,  so  as  to  be  less  Hkely  to  hitch  in 
anything  at  the  bottom,  when  the  nets  chance  to  be  used 
in  rather  shoal  water  or  near  the  ground.  The  back  of 
the  net  is  further  fastened  at  intervals  of  a  few  inches  by  a 
very  short  line  called  *  nossles  *  to  the  cork-rope,  a  small 
double  rope  enclosing  at  various  distances  pieces  of  cork  as 
floats,  to  keep  that  part  of  the  net  uppermost.  The  number 
of  such  nets  used  by  each  vessel  depends  very  much  on  her 
size,  and  ranges  from  eighty  to  one  hundred  and  thirty^ 
They  are  fastened  together  end  to  end,  and  thus  united 
form  what  is  called  a  *  train,  fleet  or  drift  of  nets/  frequently 
extending  to  a  length  of  more  than  a  mile  and  a  quafter. 
The  mesh  in  a  herring  net  is  about  an  inch  and  a  quarter 
square,  equivalent  to  thirty  or  thirty-two  meshes  to  the 
yard  when  ihc  net  is  new  ;  but  after  long  use  and  frequent 
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ring  or  tarring,  it  becomes  contracted  to  an  inch  or  even 
less.  .  .  ,  . 

**  The  time  universally  chosen  for  putting  out,  or  *  shooting  ' 
the  nets  as  it  is  called,  is  just  before  sunset,  and  the  vessel 
being  in  what  the  master  has  reason  to  think  is  a  likely 
place  for  fish^a  point,  however,  about  which  there  is  some 
speculation — she  is  put  before  the  wind,  and  as  she  sails 
slowly  away  the  net  is  shot  over  her  quarter,  that  is  over  the 
side  near  the  stern.  Whilst  this  is  going  on,  the  men  are 
distributed  at  regular  stations,  some  hauling  up  the  net 
from  below,  others  throwing  it  over  and  taking  care  that 
it  falls  in  the  right  position  ;  others,  again,  looking  after  the 
warp  and  seeing  that  the  *  seizings*  are  made  fast  to  it  in 
their  proper  places.  When  all  the  net  is  overboard  and 
fifteen  or  twenty  fathoms  of  extra  warp,  termed  the  *  swing 
rope/  arc  paid  out,  the  warp  is  carried  from  the  stern  to  the 
bow  of  the  vessel ;  she  is  then  brought  round  head  to  wind, 
the  ordinary  sails  are  taken  in,  the  mast  is  lowered  till  it 
rests  in  the  crutch  of  the  mitch-boards  ;  a  small  mizen 
sail  called  the  *drift~mizen  *  is  set  to  keep  her  head  to  wind, 
and  the  regulation  lights  arc  put  up  to  show  that  the 
vessel  is  fishing.  A  certain  number  of  men  then  remain 
on  the  deck  as  the  watch,  and  .the  vessel  and  nets  drift 
with  the  tide. 

'*  It  is  important  that  a  strain  should  be  kept  on  the  nets, 
so  as  to  extend  them  ;  it  will  therefore  be  readily  understood 
why  the  nets  are  shot  in  the  direction  in  which  the  wind, 
much  or  little,  is  blowing  ;  for  the  vessel  being  to  leeward 
of  the  nets  when  they  are  in  the  water,  and  offering  of 
course  more  resistance  to  the  wind  than  they  do,  drifts 
more  rapidly,  and  consequently  pulls  upon  the  nets  and  keeps 
them  comparatively  straight  .  ,  .  Whilst  the  nets  are  in 
the  water,  the  warp  is  occasionally  hauled   in  till  the  first 
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net  is  reached  ;  this  is  called  the  *  look  on  *  net^  and  by 
examining  it  some  idea  may  generally  be  formed  of 
whether  many  herrings  are  about,  or  the  dog-fish  are 
numerous*  The  latter  are  at  times  very  mischievous,  and 
do  a  great  deal  of  damage  to  both  the  fish  and  the  nets  if 
they  are  left  long  in  the  water, 

"  I  now  come  to  hauling  in  the  nets  ;  this  operation  is  per- 
formed in  the  same  systematic  manner  as  I  spoke  of  just  now 
in  connection  with  shooting  the  nets,  the  men  being  told  off  to 
their  regular  stations  and  each  having  his  appointed  duty,  I 
need  only  mention  that  the '  capstan  men  *  are  now  important 
persons,  for  the  capstan  is  the  means  by  which  the  warp  and 
nets  are  got  on  board  As  soon  as  the  fish  are  all  shaken  out 
of  the  nets,  they  are  sprinkled  with  salt  and  then  stowed 
away  in  their  proper  compartments  in  the  hold  of  the  vessel* 
When  the  night's  fishing  is  over,  the  mast  is  got  upright 
again,  the  sails  arc  set,  and  the  vessel  either  returns  to  port, 
or,  if  the  catch  of  fish  has  been  small,  shifts  to  a  fresh  berth 
for  the  next  night's  work/'  (British  Industries,  'Sea  and 
Salmon  Fshcries,'  pp,  49-6 1.  See  also  Mr.  Holdsworth's 
larger  work,  *  Deep  Sea  Fishing  and  Fishing  Boats/  1874  ; 
also  the  article  on  **  Fisheries,"  in  tlie  last  edition  of  the 
*  Encyclopc-edia  Britannica/) 

On  sean  fishing,  the  method  of  enclosing  a  number  of 
fishes  by  means  of  a  net  drawn  circularly  around  them, 
Mr.  Holdsworth  writes  : — 

**  The  seans  used  in  this  country  are  of  three  kinds» 
namely,  the  sean  proper — sometimes  called  the  *stop 
scan,*  the  tuck  sean,  and  the  ground  or  foot  sean.  One 
special  character,  however,  is  common  to  them  all — they 
surround  or  enclose  the  fish,  and  the  differences  between 
them  relate  almost  entirely  to  the  manner  in  which  the 
net>  are  worked     A  sean  consists  of  a  long  train  of 
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netting,  which  may  vary  in  length  and  depth,  according  to 
what  it  is  required  for;  but  it  is  always  deeper  in  the 
middle  or  *bunt*  than  at  the 'sleeves  *  or 'wings/ as  the 
ends  are  called.  The  object  of  making  the  middle  of  the 
net  deeper  than  the  ends  is  to  give  the  enclosed  fish  less 
opportunity  of  escaping  underneath  when  the  net  is  being 
hauled  in,  as  that  is  the  part  of  the  net  where  the  fish  con- 
gregate under  such  circumstances;  and  when  the  net  is 
I  being  hauled  on  shore,  its  gradual  deepening  from  the  ends 
towards  the  middle  or  bunt  enables  the  whole  of  the  foot  or 
lower  edge,  in  most  cases,  to  touch  the  shelving  bottom  at 
the  same  time,  and  so  to  effectually  prevent  the  escape  of 
the  enclosed  fish  in  that  direction.  The  net  is  thrown  out 
or  shot  in  a  semicircle  if  it  is  to  be  hauled  on  shore,  or  often 
in  a  complete  circle  if  it  is  intended  to  be  worked  entirely 
from  the  boats.  In  either  case  the  ends  are  sooner  or  later 
brought  together,  and  the  fish  are  completely  surrounded. 
The  back  or  upper  ^dgG.  is  well  supported  at  the  surface  by 
corks,  which  is  very  necessary,  as  the  fish  mostly  caught  by 
the  sean  are  those  which  commonly  keep  near  the  top  of 
the  water ;  and  the  food  is  weighted  with  leads  to  keep  it 
down,  so  that  the  whole  wall  of  netting  may  hang 
perpendicularly  from  'the  corks.  There  is  no  part  of  our 
coast  where  seaning  can  be  seen  more  effectively  worked,  or 
on  a  larger  scale,  than  in  Cornwall.  St  Ives  has  long  been 
famed  for  its  pilchard  fishery  ;  and  fluctuating,  as  it  has 
been,  the  proceeds  are  so  valuable,  in  even  a  moderately 
good  season,  that  for  many  years  it  has  been  thought  worth 
while  to  keep  between  200  and  300  large  seans  ready  for 
work,  and  to  take  their  turn  in  the  limited  space  available 
for  their  proper  employment  Two  or  sometimes  three  nets 
are  here  used  for  enclosing  a  shoal  of  fish  or  part  of  it  if  it  is 
a  large  one.     The  first  or  principal  net,  spoken  of  as  the 
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sean,  is  about  200  fathoms  long  and  10  fathoms  at  its 
deepest  part,  and  another  net  of  the  same  kind  called  the 

*  stop-sean '  is  fastened  to  it  These  nets  are  shot  at  the 
same  time,  the  boats  starting  with  them  from  the  point 
where  they  are  joined  together ;  and  in  a  position  rather  on 
the  outside  of  the  shoal  of  fish,  if  they  are  at  a  convenient 
distance  from  the  shore  ;  the  boat  with  the  sean  throwing 
out  the  net  in  a  direction  parallel  with  the  shore,  while 
the  stop-sean  is  shot  as  the  boat  is  rowed  towards  the 
beach.  The  two  boats  ultimately  turn  towards  each 
other,  thus  completely  surrounding  the  fish.  The  nets 
are  then  fastened  together  at  the  point  of  meeting,  and 
the  circle  gradually  contracted  by  hauling  up  the  stop- 
sean  until  the  whole  of  the  fish  are  enclosed  by  the 
large  sean  alone.  If  there  be  a  probability  of  enclosing 
a  very  large  number  of  fish,  a  second  stop-sean  is 
fastened  to  the  first  before  the  circle  of  nets  is  com- 
pleted ;  but  this  is  only  required  on  rare  occasions, 
and  in  any  case  the  fish  are  ultimately  brought  within 
the  compass  of  the  single  large  sean.  When  this  has 
been  accomplished,  the  whole  circle  of  netting  with  the 
enclosed  fish  is  slowly  hauled  towards  the  shore,  into  some 
quiet  place  out  of  the  tide,  if  possible,  till  the  foot  of  the  net 
touches  the  bottom,  and  there  it  is  securely  moored.  This 
is  necessary,  because  the  hauls  of  fish  are  sometimes  so 
large  that  several  days  may  elapse  before  the  net  can  be 
emptied.      Now   comes   the   operation   of  what   is   called 

*  tucking '  the  fish.  For  this  purpose  another  net,  called 
the  *tuck-sean/  is  employed.  It  is  only  seventy  or 
eighty  fathoms  long,  but  very  deep  at  the  bunt  or  middle  ; 
it  is  shot  inside  the  circle  formed  by  the  large  sean,  and  as 
it  is  hauled  in,  the  foot  of  the  bunt  is  raised  so  as  to  get  the 
net   under  the  fish  and  bring  them  to  the  surface,  whence 
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they  are  taken  out  in  large  baskets  and  put  into  the  boats 
to  be  carried  on  shore. 

'*  I  have  now  spoken  of  the  scan  proper  and  the  tuck-sean^ 
and  I  have  only  to  describe  the  ground-  or  foot-sean,  in  some 
places  called  the'scringe-net  This  sean  is  much  more  widely- 
known  than  the  others,  for  it  can  be  very  easily  worked,  and 
[one  of  even  very  small  size  may  be  the  means  of  catching 
[a  great  variety  of  fish.  The  peculiarity  in  its  working 
(consists  simply  in  the  net  being  always  hauled  on  shore, 
and  that  being  the  case,  there  is  no  necessity  for  the  meshes 
at  the  wings  being  as  small  as  is  desirable  at  the  bunt  or 
middle  of  the  net,  where  the  fish  sooner  or  later  collect,  and 
the  greatest  pressure  is  felt.  Each  wing  has  a  pole  to 
which  the  ends  of  the  upper  and  lower  edges  of  the  net  are 
fastened,  and  to  this  pole  a  long  drag-rope  is  attached  for 
the  purpose  of  hauling  in  the  net  When  the  scan  is  to  be 
shot,  the  end  of  one  of  the  drag- ropes  is  left  on  shore  in 
charge  of  some  of  the  fishermen,  and  the  whole  of  the  net 
with  the  rope  at  the  other  end  is  put  into  the  sean-boat, 
which  is  then  row^ed  out  from  the  shore,  and  after  shooting 
the  net  in  a  semicircle,  returns  with  the  second  rope  to  the 
beack  The  two  ropes  are  then  slowly  hauled  in,  the  two 
parties  of  fishermen  gradually  approaching  each  other  as 
the  net  comes  to  land,  until  at  last  they  meet,  and  the  bunt 
of  the  net,  in  which  all  the  fish  are  collected,  is  then  drawn 
on  shore.  The  bunt  is  in  all  cases  made  of  much  smaller 
meshes  than  the  other  parts,  as  the  object  is  to  enclose 
the  fish,  and  not  to  mesh  them,  as  in  the  drift-nets  "  (*  Sea 
Fisheries.'  pp.  88-93). 

It  ought  to  be  mentioned  that  sean-fishing  for  herrings  in 
Scotland  is  usually  designated  by  the  term  "trawling;"  it 
is  necessary,  therefore,  to  use  the  expression  of  "  sean- 
trawling"   if  the  word  ** trawling'*  is   retained,  otherwise 
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there  would  be  confusion  between  the  herring-trawh'ng  in 
Scotland  and  trawling  or  beam-trawling,  as  expressing  in 
other  parts  of  the  United  Kingdom  an  actually  different 
mode  of  capturing  fishes. 

Herrings  in  large  quantities  and  of  all  sizes  are 
occasionaUy  taken  in  *'cruives"  or  **  wicker-baskets  of 
a  particular  form,  fixed  in  the  tideway  of  some  of 
our  rivers  and  coasts  "  (Mitchell) ;  also  by  hooks  baited  or 
unbaited,  and  by  artificial  flies.  Mn  Holdsworth  mentions 
a  peculiar  method  of  line  fishing  for  herrings,  as  practised 
chiefly  on  the  eastern  side  of  the  Scotch  coasts,  called 
dandy-line  fishing;  the  apparatus  consists  of  a  line  having  a 
leaden  plummet  at  the  bottom  about  4  lbs.  in  weight,  and 
above  it,  at  intervals  of  eight  inches,  a  series  of  pieces  of 
whalebone  having  at  each  end  a  short  line  with  a  bright 
tinned  hook ;  these  are  fastened  at  right  angles  to  the  line» 
the  whole  is  lowered  into  the  water,  and  gently  moved  up 
and  down,  the  distance  to  which  it  is  sunk  depending  on 
where  the  herrings  arc  likely  to  be  most  numerous  at  the 
time.  No  bait  of  any  kind  is  used,  the  bright  hooks  being 
sufficiently  attractive.  Doubtless  the  glittering  moving 
hooks  are  mistaken  by  the  herrings  for  the  small  fry  of  fish. 
Probably,  as  Mr,  Holdsworth  suggests,  the  term  "dandy- 
line  **  is  merely  one  which  is  more  than  usually  smart  and 
prettily  mounted, 

**It  is  difficult  by  merely  looking  at  figures,"  Mr. 
Holdsworth  truly  remarks,  "to  fully  realise  the  enormous 
number  of  herrings  taken  every  year  on  the  coast  of  Scot* 
land  alone;  but  if  the  low  average  of  750  fish  be  allowed 
for  each  barrel,  we  find  that  no  less  than  500  millions  of 
herrings  were  cured  in  1S72,  besides  an  unknown  but  un- 
doubtedly very  large  number  disposed  of  fresh.  And  when 
it  is  remembered  that  there  is  no  good  reason  for  believing 
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that  man  takes  no  more  than  a  very  small  percentage  of  the 
herrings  around  our  coasts,  any  attempt  to  estimate  the 
number  and  extent  of  the  shoals  only  leads  one  into  a  state 
of  hopeless  bewilderment.** 

Owing  to  the  close  and  compact  masses  which  shoal- 
herrings  form,  the  capture  is  attended  with  great  uncertainty. 
Some  boats  may  be  eminently  successful  and  catch 
enormous  numbers ;  others,  again,  not  any  great  distance 
removed,  may  meet  with  little  or  no  success.  The  same 
uncertainty  attaches  to  pilchard  fishing  ;  one  boat  may 
fall  in  with  a  shoal,  and  a  number  of  others  fail  to  do  so. 

In  some  parts  of  the  coast  herrings  are  caught  by  stake- 
nets,  i.e,  nets  fixed  by  poles  in  the  sand  at  low  water, 
the  net  offering  a  barrier  to  any  herrings  or  other  fish  that 
may  happen  to  be  swimming  in  its  direction.  Many  scries 
of  these  stake-nets  may  be  seen  on  the  Welsh  coast 
between  Rhyl  and  Conway  in  the  months  of  October 
and  November.  What  fish,  however,  that  are  caught 
are  rather  stray  herrings  from  the  great  shoals ;  and  of 
course  such  a  mode  of  fishing  is  very  uncertain  in  results. 

Quality  of  ^€sh,^0[  delicate  and  delicious  flavour  and 
easy  of  digestion,  and  because  it  is  caught  in  such 
enormous  numbers,  and  is,  moreover,  a  cheap  fish, 
compared  with  most  other  fish  that  have  high  edible 
merits,  the  herring,  as  affording  excellent  food  to  man,  is 
unsurpassed  by  any  fish  that  swims  in  British  waters. 
They  are  generally  in  season  for  the  greater  part  of  the 
year  at  some  portion  or  other  of  our  coasts,  depending  on 
the  different  times  at  which  they  spawn.  After  spawning 
they  are  for  some  time  thin,  soft,  watery,  and  insipid. 
This  condition  is  expressed  by  the  term  '*  shotten,"  i.e.  a 
herring  that  has  "shot"  or  ejected  its  spawn.  In  the 
months  of  March,  April,  and  part  of  May,  the  herrings  on 
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the  g^rcater  part  of  our  coasts  are  poor,  from  the  effects  of 
spawning.  Numbers  arc  caught  at  this  time,  which  is  that 
of  the  spring  fishery.  They  are  sold  at  a  cheap  rate, 
sometimes  not  fetching  more  than  a  few  pence  per  hundred, 
and  sold  for  manure,  or  for  baits  for  line  fish  as  cod 
and  ling.  In  this  latter  capacity  even  the  shotten  herring 
is  of  value,  and  it  would  be  a  great  mistake  to  prohibit 
the  catching  of  these  spring  fish  ;  the  fish  products  of  the 
sea  are  on  so  vast  a  scale  that  man  can  neither  add  to  nor 
take  away  therefrom  so  as  to  reduce  or  multiply  the 
numbers  to  any  appreciable  extent 

Commercial  value, — The  herring  is,  without  exception, 
the  most  important  of  all  fishes  to  the  people  of  this 
country,  but  especially  to  the  poorer  classes.  Being  of  a 
perishable  nature,  the  herring  does  not  keep  long  in  a 
fresh  state  ;  hence  the  necessity  of  curing  it ;  and  it  is  in 
this  form  that  its  chief  value  consists.  The  fishermen  on 
the  east  coast,  as  at  Lowestoft  and  Yarmouth,  recognise 
three  distinct  fisheries,  the  spring,  the  mid-summer  and 
the  autumn  or  winter  fisheries.  The  spring-fishery  was 
not  much  attended  to  till  about  1850  or  1852.  but  it  soon 
grew  into  importance  and  has  been  continued  with  varying 
success  in  subsequent  years  (Holdsworth),  It  usually 
begins  about  the  middle  of  March,  but  the  fish,  as  already 
mentioned,  are  poor  and  of  little  value  as  food  at  that  time. 
The  summer  fishing  follows  the  spring  without  any 
considerable  intcr\-al  ;  at  this  time  the  fish  are  in  better 
condition,  but  as  yet  as  a  rule  without  or  with  vciy 
immature  roes.  The  principal  herring  fishing  begins 
early  in  September,  and  continues  till  late  in  the  winter. 
It  is  impossible  to  form  any  true  idea  of  the  enormous 
quantities  of  herrings  cai)tured  and  consumed  during  the 
^'car.    Mr.  Mayhcw  in  iS6t  gives  the  number  of  heirtogs 
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disposed  of  in  the  metropolis  by  the  street-sellers  alone  as 
857,000,000,  having  a  weight  of  210,000,000  lbs.,  which  is 
more  than  30  times  the  number  of  plaice  which  come  next 
in  point  of  numbers. 

Scotland  has  long  been  famous  for  the  abundance  and 
excellency  of  its  herrings.  The  Commissioners  of  the 
Scotch  Fishery  Board  have  for  a  number  of  years  published 
reports  of  the  total  number  of  herrings  cured,  branded  and 
exported  year  by  year,  from  the  ist  of  June,  1809,  to  the 
present  time.  The  abstract  of  the  total  number  cured 
for  the  last  10  years,  ending  December,  1881,  g^ves  the 
following  annual  return  : — 


Year  ending  31  Dec. 

,1871 

825475!  barrels. 

»     » 

1872   . 

773,859i   ,» 

>      » 

1873 

939,2337   » 

n       w 

1874 

1,000,561    „ 

n       w 

1875 

942,980 

}i                » 

1876 

598,197!   „ 

>       » 

1877 

847,7i8i   „ 

>       » 

1878 

905,768 

>       » 

1879 

841,796 

>       » 

1880 

.   i,473,6ooi   „ 

}y                 yy 

1881 

■   i,iii,i55i   „ 

The  largest  herring  fishery  ever  known  occurred  in  1880, 
while  that  of  1881  is  the  next  largest  on  record,  and  this 
latter  notwithstanding  the  unfavourable  fishing  weather, 
"  caused  by  repeated  gales  of  extraordinary  violence  and 
suddenness ;  numbers  of  boats  and  vast  quantities  of 
fishing  property  were  destroyed,  while,  above  all,  the  loss  of 
life  among  the  fishermen  was  unparalleled  "  (Report,  1881, 
p.  i).  With  respect  to  the  herring  fishery  of  1880,  the 
greatest  ever  seen  upon  the  coasts  of  Scotland,  abundant 
both   upon   the   west   and   east   coast,  the  Commissioners 
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speak  of  it  as  giving  a  "yield  of  such  profusencss  as 
greatly  to  exceed  anything  hitherto  known  or  recorded  of 
the  Scotch  herring  fishery.  In  one  previous  year  alone 
had  the  fishing  amounted  to  1,000,000  barrels  of  herrings* 
viz.  in  the  year  1874,  when  the  produce  just  exceeded 
1,000,000.  the  return  of  that  year  showing  a  cure  of 
1,000,561  barrels;  but  in  1880  there  was  added  to  the 
million  nearly  another  half  million.  The  mere  excess 
then  of  1880  over  1,000,000  largely  surpasses  the  entire 
herring  fishery  of  Scotland  in  its  earlier  years  of  fishing 
enterprise,  and  exceeds  the  fishery  of  even  so  recent 
a  period  as  the  year  1 8  59,  the  fishing  of  that  year 
having  produced  only  457,130  barrels  of  herrings.  It  is 
also  to  be  observed  that  in  1 880  the  produce  of  the  east 
coast  fishing  alone  largely  exceeded  the  produce  of  the 
entire  herring  fishery  of  Scotland  in  any  previous  year'* 
(Report,  1880,  p.  i). 

The  method  of  preparing  the  fish  at  the  Scotch  stations* 
which  is  known  as  the  British  white  herring  cure,  consists, 
as  Mr  Holdsworth  tells  us,  "simply  in  packing  the  herrings 
with  a  certain  proportion  of  salt  in  well-made  barrels; 
where  they  remain  until  they  are  required  for  consumption. 
The  process,  however,  needs  considerable  care,  and  it  ts 
considered  important  that  the  curing  should  be  commenced 
as  soon  as  possible  after  the  fish  arc  caught  No  time, 
therefore,  is  lost  in  bringing  the  fish  on  shore ;  and  after 
having  been  measured  in  a  stamped  vessel  holding  36 
gallons,  and  kno\%Ti  as  a  *cran/  they  are  at  once  taken  in 
hand  by  the  gutters,  who  perform  their  duties  with  ft 
marvellous  rapidity  only  to  be  attained  by  considerable 
«^nict!ce  This  part  of  the  work  is  almost  entirely  done 
(V'omcn.  As  soon  as  the  fish  have  been  gutted — and 
IS  purpose  it  is   necessary  to  make  only  a  sniall 
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opening  near  the  head — they  are  placed  in  large  troughs 
containing  salt,  where  they  are  well  "  soused  '*  or  stirred 
up,  so  that  the  salt  may  be  applied  to  their  whole  surface. 
The  fish  are  then  carefully  packed  with  alternate  layers 
of  salt  in  barrels  of  regulated  size,  and  after  remaining 
fifteen  clear  days  in  the  pickle,  the  barrels  are  filled  up 
as  necessary,  and  finally  closed.  If,  however,  they  are  in- 
tended for  exportation  to  a  warm  country,  the  barrels  are 
repacked  in  the  same  manner  as  at  first 

"The  cured  herrings  are  separated  into  four  classes, 
consisting  of  *  full,*  or  fish  having  large  milt  or  roc ; 
'  maties,*  or  fat  fish,  and  with  the  roe  undeveloped  ; 
*  spent/  or  shotten,  those  which  have  recently  spawned ; 
and  '  mixed,'  consisting  of  inferior  and  perhaps  broken 
fish.  The  whole  process  of  curing  is  carried  on  under  the 
supervision  of  the  Scotch  Fishery  Board,  or  to  speak  more 
correctly,  the  Board  of  British  White  Herring  Fishery.  This 
mode  of  cure  is  required  by  Act  of  Parliament  to  be 
carried  out  under  inspection  ;  and  if  the  result  of  the  cure 
come  up  to  a  certain  standard  of  excellence,  the  curers  can 
have,  on  payment  of  fourpcnce  per  barrel,  a  Government 
brand  placed  on  each  barrel  so  approved  The  branding 
is  quite  optional  on  the  part  of  the  curer ;  but  in  either 
case  the  curing  must  be  open  to  inspection,  and  barrels  of  a 
particular  size  must  be  used  for  packing  the  fish  in.  It  is 
one  of  the  anomalies  of  the  system,  however,  that  although 
it  is  absolutely  forbidden  to  use  barrels  of  other  than  a 
certain  size,  there  is  not  the  sh*ghtest  restriction  as  to  the 
quality  or  condition  of  the  fish  to  be  packed  in  the  barrel, 
so  long  as  the  Government  brand  is  not  desired  for  it 
Any  refuse  fish  may  be  cured  and  packed,  but  the  barrel 
must  be  of  a  certain  size  "  (*  Deep-sea  Fishing,'  pp,  294-296) 
Russia,  Germany,  Holland,  and  Belgium,  are  the  countries 
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to  which  the  white  cured  herrings  of  Scotland  are  princi- 
pally sent 

The  total  quantity  of  herrings  exported  for  the  year 
ending    December  31st,    1880,    were  to   Ireland,   324S1 
barrels  ;  to  the  Continent,  976,300^-  barrels  ;  to  places  out 
of  Europe  1028-J-  barrels. 

The  number  of  barrels  cured  was  1,473,6001,  and  the 
grand    total     number    exported    was    1,009,81 1  J.       The 
total  quantity  of  herrings  branded  during  the  same  year 
was  689,286  barrels.     The  commissioners  (Sea  Fisheri' 
Report,    1866)   recommended    the   total    abolition   of  the 
branding  system.     A  select  committee   of  the   House 
Commons  in  March  188 1  recommended  that  the  prescnl 
system  of  branding   should   be  continued,   and   that   the 
surplus  fees  should  be  appropriated  to  the  improvement 
of  piers  and  harbours,  &c.      The  branding  system  gives 
satisfaction  to  most  of  the  Scotch  curers,  bringing  con-  ^^^j 
siderable  fees,  is  a  recognised  mark  guaranteeing  a  certato^H 
standard  of  excellence  to  the  continental  buycr»  and  facili- 
tating sale  to  the  exporter ;  this  being  the  case,  it  is  best 
to  '*  let  well  alone,"  and  allow  the  system  to  continue  in 
force.* 

The  celebrated  Yarmouth  bloaters  are  selected  from  the 
finest  herrings  ;  they  are  well  washed  in  baskets  which  are 
shaken  in  tubs  of  salt  and  water,  each  fish  being  separately 
pickled  to  ensure  thorough  permeation  of  the  liquid ;  29 
lbs.  of  common  salt  to  about  71  lbs.  of  water,  in  which  the 
herring  will  float  **  By  keeping  them  wholly  immersed  by 
battens  of  wood  held  dowu  with  bags  of  salt,  the  latter  is 
gradually  dissolved,  and  retains  the  solution  at  its  proper 
density,  both  at  surface  and  at   bottom.     The  vats  are 

•  There  is  a  good  paper  by  Mr.  W.  Simpson  Mila,  advocating  the 
cantinuance  of  the  brand  syiicin^  in  *  Fish  and  Fisheries,*  p.  1361 
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arranged  with  holes  and  taps»  to  run  ofT  the  pickle  when 
the  fish  are  sufficiently  salted.  This  is  when  they  become 
stiff  or  rigid  on  handling.  The  fish  are  now  strung  by  the 
heads  on  wooden  rods,  and  hung  in  a  current  of  air  until 
removed  to  the  chimney,  where  they  arc  smoked  with  two 
parts  oak,  two  parts  beech,  and  two  parts  *  fern  or  grass 
turfs/  for  from  twelve  to  eighteen  hours,  according  to  the 
size  of  the  fish  and  the  steadiness  with  which  the  smoke 
has  been  kept  up.  These  bloaters  only  keep  four  to  five 
days,  and  are  best  kept  for  use  hanging  in  currents  of  air" 
The  bloaters  intended  for  export  to  the  Mediterranean 
are  more  highly  cured,  being  kept  from  four  to  six  weeks 
before  packing  in  barrels  ;  one  barrel  of  salt  serves  for  three 
barrels  of  herrings  (see  Mr.  W,  Anderson  Smith's  essayp 
*  Fish  and  Fisheries,'  p.  99).  Kippered  herrings  are  first 
pickled  in  the  usual  manner,  then  wiped  dry,  and  split  open 
at  the  back  till  about  one  inch  from  the  tail,  so  as  to  leave 
the  bone  bare  ;  the  gills  and  insides  are  removed,  and  the 
fish  brushed  with  salt  water.  They  are  then  hung  by  the 
shoulders  for  a  night  in  a  current  of  air,  and  afterwards 
smoked  until  light  brown  or  chestnut  They  are  always 
packed  face  to  face  with  oiled  paper  between  each  pair,  to 
keep  them  from  contact  They  do  not  keep  very  long. 
"  In  all  large  curing  establishments  drying  is  now  facilitated 
by  artificial  currents  of  air  from  fans  or  Root's  blowers  " 
(Anderson  Smith). 

•*  Red  herrings  are  prepared  by  curing  still  more  than 
bloaters.  They  are  pickled  in  a  saturated  solution  of 
common  salt  to  which  half  an  ounce  of  saltpetre  is  added 
for  every  pound  of  salt  When  the  fish  are  rigid  the  pickle 
is  removed,  and  they  are  dried  for  a  day  or  two  on  spits 
and  then  smoked  until  they  are  of  the  proper  colour,  pre- 
ferably with  oak  wood.     The  first  step  beyond   salting,  in 
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the  case  of  the  common  fishes,  is  smoking,  and  the  best  of 
all  our  British  fishes  are  no  doubt  those  so  treated. 
Smoke-drying  is  advantageous,  not  only  from  the  heat  of 
the  smoke,  but  from  the  pyroHgneous  acid  and  kreoeote 
disengaged  in  innocent  quantities,  the  kreosote  coagulating 
the  albumen  of  the  fish/' 

The  wholesale  price  in  the  London  market  for  herrings 
is  from  25J.  to  30J.  oi  /^2s,  per  box  in  the  autumn  and  winter 
months,  when  they  are  in  best  condition.  Kippered  herrings 
fetch  from  2s,  gJ,  to  4r.  6d,  or  even  6s.  per  box*  Bloaters 
are  quoted  at  from  is,  gd,  to  2s,  6d.  or  2^,  gd,  per  box- 

Natnes. — The  Latin  generic  name  Clupea,  whose  deriva- 
tion would  point  to  something  bearing  a  resemblance  to  a 
shield  {clipeusy  dupais\  was  given  by  Artedi  to  the  hcrrii^ 
and  its  allies,  and  is  so  used  to  this  day.  I  can  find  only 
one  reference  to  a  fish  called  clupea  in  the  classical  authors* 
viz.  in  Pliny  (ix.  17),  who  speaks  of  a  very  small  fish  under 
that  name,  which  attaches  itself  with  wonderful  tenacity 
to  a  certain  vein  in  the  throat  of  the  attilus  (sturgeon), 
and  kills  it  by  its  bite,  Cuvier  supposed  that  a  lamprey 
{Pitromyzon)  was  intended.  The  herring  does  not  occur 
in  the  Mediterranean,  and  was  not  known  to  the  Greek  and 
Latin  authors  ;  those  writers  who  have  identified  the  herring 
with  the  Greek  chalets  are  clearly  in  error.  The  sardine  or 
pilchard,  the  anchovy  and  the  shad  {Clupea  a/asa),  were 
known  to  the  ancients,  but  not  the  herring. 

The  word  herrings  mid-English  hering,  the  Anglo-Saxon 
kmrineg,  Dutch  haring,  German  Jiikring,  is  most  probably  to 
be  referred  to  the  Teutonic  base  karya,  "an  arniy,"  In 
allusion  to  the  vast  shoals  or  armies  which  herrings  form^ 
similarly  the  Hebrews  spoke  of  a  horde  of  locusts  as  "an 
army"  (sec  Joel  ii.  ii»  25);  and  perhaps  the  provindal 
name  of  rooks  as  used  for  herrings  has  reference  to  their 
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"huddling  together"  (H  alii  well's  *Dict  of  Archaic  Words,* 
X  t'/'Rook  ");  and  another  provincial  name  given  by  Satchel!, 
**sodgcr"  (soldier^  has  doubtless  the  same  explanation. 
The  name  of  capen  used  in  Kent  to  denote  a  red  herring, 
is  difficult  to  explain.  The  word  tptaiie,  used  to  designate 
a  herring  in  which  the  roe  or  milt  is  undeveloped,  admits  of 
easy  explanation  ;  it  comes  to  us  from  the  Dutch  maatje^ 
a  "  comrade,'* "  mate,"  not  from  nieisje^  '*  a  girl  or  maiden/'  with 
which  Prof.  Huxley  compares  it  The  Dutch  divided  their 
herrings  into  three  classes,  (i)  vail,  full  of  roe  ;  (2)  maatjes^ 
with  undeveloped  roe  ;  and  (3)  ijde!^  **  empty  or  shotten  ;  '*  the 
maatjes  therefore  denote  herrings  of  one  size  and  condition, 
mat€5  in  fact,  for  the  English  and  Dutch  words  are  identical, 
all  of  the  same  size,  **  equals "  in  contradistinction  to  the 
"  mixed  "  class  of  the  Scotch  curers.  The  maties  therefore 
do  not  denote  young  maiden  herrings  w^hich  have  never 
developed  roe  or  milt,  but  herrings  of  any  age  in  which  the 
roe  or  milt  is  as  yet  not  found,  or  in  which  it  is  very 
immature. 

Bloater  originally  meant  a  soaked  fish  ;  and  Wedgwood 
aptly  compares  the  Swedish  blbt-fisk^  "  soaked  fish,**  from 
blota^  "to  steep"  or  ** soak."  In  Icelandic  the  expression 
blautr fiskr^  literally  "  soft  fish/'  was  used  for  **  fresh  fish  "  in 
distinction  to  hardr  Jiskr,  **  dried  fish  "  or  "  stock  fish,"  so 
common  a  food  among  the  Icelanders.  The  derivation  of 
the  word  points  to  the  fact  that  the  mere  process  of  steeping 
fish  in  salt  water  preceded  that  of  smoking,  with  which  idea 
we  now  always  connect  the  word  bloater.  Who  first  ori- 
ginated the  capital  idea  of  curing  fish  by  smoke  one  cannot 
say.  The  ancient  Greeks  and  Romans  had  their  salt  fish 
and  smoked  hams,  but  I  can  find  no  mention  made  of 
smoked  fish.  Perhaps  the  art  of  curing  herrings  and  other 
fish  by  means  of  smoke  was  not  much  practised  before  the 
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reign  of  Queen  Elizabeth,  in  whose  time  allusions  to  smoked 
herrings  occur  In  John  Russell's  *  Boke  of  Nurture  *  I  can 
find  no  reference  to  smoked  fish  ;  for  salt  herrings  mustard 
is  recommended  as  the  metest  sauce.  But  in  Beaumont  and 
Fletcher  we  read, "  I  have  more  smoke  in  my  mouth  than 
would  blotc  a  hundred  herrings  (*  IsL  Princess/  ii.  5) ;  and  in 
Ben  Jonson  (*  Masque  of  Augures/  17th  speech),  "\Miy^  you 
stinke  like  so  many  bloat  herrings  newly  taken  out  of  the 
chimney/'  Pilchards  under  the  name  o{  fumades,  now  cor- 
rupted in  Cornwall  to  "fair  maids/'  were  imported  in  Queen 
Elizabeth's  time  into  Spain.  Shakspere  speaks  of  "shotten 
herrings  and  dried  herrings";  but  he  makes  no  allusion  to 
bloaters  or  smoked  herrings.  WTiether  the  Dutchman, 
William  Beukelen  or  BeukelJEoon,  who  has  the  credit  of 
first  inventing  the  art  of  pickling  herrings,  and  whom  the 
Emperor  Charles  V,  held  in  such  veneration  for  the  service 
he  thus  did  to  mankind  as  to  honour  his  tomb  with  a  visits 
applied  a  smoking  process  or  not,  one  cannot  say  ;  but  the 
old  story  that  the  word  fickle  took  its  name  from  its  inventory 
Beukelen^  is.  as  Prof,  Skeat  remarks,  an  evident  fable.  The 
conversion  of  white  herrings  into  red  herrings  was,  like 
many  other  discoveries,  probably  accidental.  Nashc^  in 
his  *  Lenten  Stuffc/  says  that  a  fisherman  having  hung  up 
some  herrings  in  smoke,  which  were  as  white  as  whale- 
bone, found  them,  when  he  next  looked,  red  as  lobsters. 

The  word  kipper  literally  means  a  "spawncr/*  Dutch 
k^pen^  **  to  hatch ;  '*  it  more  particularly  denotes  a  salmon 
after  it  has  spawned  ;  and  as  it  is  very  inferior  and  almost 
worthless  food  w  hen  eaten  fresh  in  that  oonditton.  it  was 
cured  ;  hence,  the  same  curing  process  having  been  adoptedi 
for  the  herring,  the  same  terra  was  used. 
Other  terms  in  use  having  reference  to  hemngs  am 
an/'  •  last  **  and  •  warp,"    The  herring  cociputation-taUe 
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on  the  east  coast  of  England  is  as  follows,  according  to 
Holdsworth. 

4  herrings  =  i  warp. 
33  warps  =  I  hundred  =132  fish. 
10  hundred  =  i  thousand  =  1320  fish. 
10  thousand  =  i  last  =  13,200  fish. 

The  word  last  literally  denotes  a  "  load  "  or  "  burden  ; " 
Anglo  and  Saxon  hUBst^  "  a  burden,"  from  hladan^  "  to  load." 
Dutch  and  German  last  from  laden^  "  to  load."  Halliwell 
gives  the  following  explanation  :  "  a  measure.  It  is  eighty 
bushels  of  corn,  twelve  barrels  of  fish,  fourteen  barrels  of 
pitch,  tan  or  ashes,  twelve  dozen  hides  or  skins,  twenty 
thousand  herrings,  twelve  sacks  of  wood,  twenty  dickers 
of  leather,  &c.  'White  herrings  a  laste,  that  is  to 
saye,  xiij.  barrelles.' — Ord.  and  Reg.  p.  102."  Cran  is 
Scotch,  from  the  Gaelic  craun  =  a  "barrel,"  36  gallons. 
"  Warp  perhaps  denotes  a  wrap  or  small  bundle  (of  four 
fish)." 

Satchell  gives  the  following  provincial  names  of  the 
herring:  blue-back^  capon^  cob,  corphun,  herring-bairn^ 
herring-coby  herring-fry,  Norfolk-capoUy  rooks,  red-herring, 
sill,  shotten-Jierring,  sodger,  iow-blowen,  Yarmouth-capon 
yawlings,  white-bait,  white^/terring. 

The  blue-back  of  course  refers  to  the  colour  of  the 
herring's  back.  Has  capon  allusion  to  a  fat  herring  in  its 
matie  state  ?  Capon,  as  applied  to  a  castrated  pullet-cock, 
always  suggests  fatness.  Cob  is  given  by  Halliwell  as  the 
name  of  a  "  young  herring,"  with  which  we  may  compare 
the  word  cob  as  applied  to  a  short-legged,  stout,  little  horse. 
Corphun,  explained  by  Halliwell  simply  as  "  a  herring,"  is 
obscure.  Sill  denotes  the  young  fry,  and  possibly  may 
refer  to  the  enormous  masses  into  which  they  swell ;  for 
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the  root  of  sill  =  "  the  timber  at  the  foot  of  a  door  or 
window/*  is  that  part  which  rises  or  swells  above  the  rest, 
Tmv-Mowen  is  a  "  blown  herring  " — SufTolk,  \i?i!^ yawlings 
reference  to  herrings  brought  on  shore  by  the  small  boats 
or  yawls  ?  On  the  subject  of  white^bait  a  few  words  arc 
necessary. 

White-bait, ^^1\iZ  question  as  to  what  fish  is  really 
designated  by  the  above  name  has  long  been  a  subject  for 
discussion.  The  white-bait  sold  in  the  markets  and  shops 
throughout  the  country,  on  inspection  manifests  itself  as  a 
glittering  collection  of  small  fishes,  the  greater  proportion 
of  which  are  evidently  at  a  glance  clupeoids  of  some  kind  ; 
but  mixed  with  them  are  to  be  found  young  fishes  belong- 
ing to  families  differing  from  that  of  the  herring ;  such  as 
young  sand-launces,  three-spined  sticklebacks,  young  weevcr 
or  sting-fish,  gobies  (  Gobius  minutus),  small  pipe  fishes,  &c., 
&c.  Nevertheless  the  bulk  consists  of  one  kind  of  fish 
evidently  belonging  to  the  Clupeidae.  According  to  the 
late  Mr  F.  Buckland,  white-bait  "was  first  introduced  into 
the  London  markets  by  one  Mike  Murphy,  not  fifty  years 
ago  [Buckland's  remark  was  made  in  1S73],  and  the  place 
where  it  was  first  eaten  was  the  Artichoke  Tavern  at 
Blackwall  "  ('  British  Fisheries/  p.  120).  This  is,  however, 
hardly  correct,  because  Pennant  in  his  'British  Zoolc^y/ 
edition  1812,  thus  speaks  of  the  white-bait  herring: 
**  During  the  month  of  July  there  appear  in  the  Thames^ 
near  Blackwall  and  Greenwich,  innumerable  multitudes  of 
small  fish,  which  are  known  to  the  Londoners  by  the  name 
of  white-bait.  They  are  esteemed  very  delicious  when 
fried  with  fine  flour,  and  occasion  during  the  season  a  vast 
resort  of  the  lower  order  of  epicures  to  the  taverns  can» 
tiguous  to  the  places  they  are  taken  at**  (iii,  p.  465). 
However,   Mike  Murphy  may   have   done  something  to 
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push  the  sale  of  white-bait  in  the  London  markets.  For 
many  years  the  higher  order  of  epicures  or  fish -fanciers 
has  been  in  the  habit  of  consuming  large  quantities  of  these 
little  fishes,  Yarrell  quotes  from  the  Morning  Post  of  loth 
September,  1835,  as  follows:  "Yesterday,  the  Cabinet 
Ministers  went  down  the  river  in  the  Ordnance  barges  to 
Lovegrove's  West  India  Dock  Tavern,  Blackwall,  to  par- 
take  of  their  annual  fish  dinner.  Covers  were  laid  for 
thirty-five  gentlemen,"  White-bait  dinners  are  now-a- 
days  an  '*  institution  '*  every^vhcre  during  the  summer  and 
autumn  seasons.  I  have  been  assured  by  one  of  the  most 
extensive  dealers  in  fish  in  the  Bilingsgate  Market,  that  the 
white-bait  of  to-day  is  a  very  different  fish  from  the  white- 
bait of  twenty  or  thirty  years  ago.  Mr.  Sproston  informs 
me  that  the  white-bait  several  years  ago  was  quite  distinct 
from  the  fish  which  forms  white -bait  now.  He  says  that 
the  fishes  did  not  resemble  sprats  or  herrings  at  all,  but 
that  they  were  cylindrical  and  more  like  small  eels,  but  yet 
distinct  from  that  fish.  These  fish  are  not  caught  now  in 
any  quantities.  The  little  goby  ( Gobins  minutus)  may 
perhaps  be  suggested,  but  the  question  of  identity  must  be 
left  undetermined.  Pennant's  white-bait  appears  to  be  a 
young  herring,  and  such  w^as  the  dish  sought  after  by  the 
lower  order  of  epicures  of  whom  he  speaks.  With  respect  to 
the  fish  now  known  as  white-bait,  there  is  not  a  shadow  of 
a  doubt  that  it  is  the  young  herring  in  nearly  all  cases  ;  but 
occasionally  young  sprats  form  the  white-bait  of  commerce. 
I  have  examined  nearly  a  hundred  samples  of  white-bait 
from  various  parts  of  the  coast,  and  from  the  London, 
Liverpool,  Birmingham  and  other  markets,  and  almost 
without  an  exception  they  proved  to  be  young  herrings. 
I  find  recorded  in  my  note-book  one  only  instance  of 
"  white-bait ''   proving  to  be   young   sprats ;    this  sample 
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was  caught  off  Crosby,  near  Liverpool,  in  March  1881,  and 
labelled  white-bait  on  a  bottle  in  the  Liverpool  Museum. 
But  how  can  fishes  so  similar  as  a  sprat  and  a  herring  be 
distinguished,  and  can  those  marks  which  characterise  the 
adult  forms  and  serve  to  separate  them,  be  depended  on 
for  diagnosis  in  the  young  fry  of  the  herring  and  the  sprat? 
The  answer  is  easy  to  give  in  the  affirmative.  One  of  the 
several  characters  which  separate  the  two  species  Clupea 
harengus  and  C  jr/r^//*^j  will  be  found  to  be  always  reliable 
for  diagnosis  in  fishes  not  more  than  one  and  a  half  inch  in 
length*  The  herring  has  a  patch  of  teeth  on  the  vomer,  tlie 
sprat  has  no  teeth  on  the  vomer.  This  mark  of  difference 
has  been  excellently  shown  by  Dn  Giinther,  and  I  have  no 
hesitation  in  saying  that  it  is  constant  at  all  ages  of  the 
herring  and  sprat,  from  young  fishes  of  not  more  than  abaut 
one  and  a  half  inch  long*  There  are  other  differences 
between  young  sprats  and  young  herrings  of  the  same  size ; 
the  next  best  distinguishing  mark  is  the  more  strongly 
serrated  character  of  the  abdominal  scales  in  the  sprat  than 
in  the  herring,  but  this  point  of  diagnosis  between  the  two 
species  is  not  so  conspicuous  in  the  young  as  in  the  adult. 
Dr.  Giinther  has  some  admirable  remarks  on  the  dentition 
of  the  genus  Clupea  in  the  seventh  volume  of  his  work 
*  The  Catalogue  of  the  Fishes  in  tlie  British  Museum,'  a 
standard  work  of  reference  to  all  persons  who  take  scientific 
interest  in  this  subject  He  says,  '*  No  more  unfortunate 
method  could  be  adopted  for  the  systematic  arrangement 
of  a  group  of  animals  than  one  based  exclusively  on 
differences  in  an  organ  which  has  become  rudimentary  in 
that  group,  and  consequently  subject  to  even  individual 
mations  ,  ,  .  -  In  Cuvicrs  genus,  Clupea,  the  dentition  is 
[adtmcntal;  the  teeth  in  the  jaws  arc  more  or  less  com* 
cly  lost  in  a  number  of  individuals,  either  by  ardent 
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or  age  ;  those  on  the  tongue^  if  present,  arc  a  more  constant 
Fpart  of  the  dentition  ;  yet  there  are  numerous  species  in 
which  the  lingual  teeth  are  few  in  number,  and  as  readily 
lost  as  those  in  the  jaws.  Nearly  the  same  may  be  said 
with  regard  to  the  teeth  in  the  palate,  and  innumerable 
instances  may  be  met  with  in  which  it  is  impossible  to  say 
whether  a  certain  bone  has  been  provided  with  teeth  or 
not  However,  in  the  few  species  provided  with  an  ovate 
patch  of  vomerine  teeth  these  are  constant"  It  seems  to 
me  remarkable  that  Mobius,  in  his  paragraph  on  the 
comparison  of  the  herring  and  the  sprat  (U,S.  Report, 
Commission,  p,  545),  has  omitted  to  notice  the  presence 
or  absence  of  the  vomerine  teeth  in  these  two  species  of 
fisk  Mr.  George  Sim  also  makes  no  allusion  to  this 
character.  Giiother  states  that  all  the  examples  of 
white-bait  he  had  examined  were  young  herrings  ;  and 
^of  white-bait  as  a  distinct  fish  he  says,  "this  is  a  purely 
nominal  species,  introduced  into  science  by  Yarrell  and 
Valenciennes  in  deference  to  the  opinion  of  fishermen  and 
gourmands." 

Comparison  of  tlie  herring  and  the  sprat. — The  above 
remarks  relate  only  to  the  dentition  of  these  fishes,  but  the 
presence  or  absence  of  the  vomerine  teeth  is  of  itself,  I 
think,  sufficient  to  show  to  which  species  the  young  white- 
bait belong.  The  vomerine  patch  is  quite  evident,  under 
the  magnifying  power  of  a  lens,  in  little  fish  not  more  than 
about  an  inch  in  length  ;  but  to  examine  properly  it  is 
often  necessary  to  soak  in  spirits  for  some  days,  and  after- 
wards to  dry  the  specimens  ;  or  simple  drying  will  suffice. 
The  flesh  and  skin  and  mucus  shrivel  or  disappear,  and  the 
little  band  of  sharp  teeth  stands  distinctly  out  There  are, 
however,  other  differences,  the  most  marked  of  which  may 
be  mentioned  here. 
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(i.)  Position  of  the  dorsal  fin/ 

Its  origin  is  a  little  distance  before  that  of  the  ventral,  in 
the  herring.  Its  origin  is  a  little  distance  behind  that  of 
the  ventral,  in  the  sprat     (Plate  IX.) 

(2.)  The  abdominal  scutes  or  serratures  are  more  decided 
and  conspicuous  in  the  sprat  than  in  the  herring  ;  it  is, 
however,  quite  incorrect  to  say  that  the  herring  has  no 
serratures  on  the  belly  (Sim)  at  any  stage  of  its  existence  ; 
the  serratures  in  young  herrings  of  three  or  four  inches  in 
length  are  evident,  both  to  the  eye  through  a  lens,  and  to 
the  touch  of  the  finger.f 

(3.)  The  relative  number  of  vertebrae. 

In  the  herring  there  are  about  56. 

In  the  sprat  there  are  from  47  to  49  only. 

Mr.  George  Sim  ('  Fish  and  Fisheries,'  p.  39)  draws 
attention  to  an  additional  point  oi  difference  between  the 
herring  and  the  sprat,  in  that  the  former  has "  well 
developed  articular  processes  on  a  number  of  the  vertebrae  ; 
these  processes  arise  from  the  base  of  the  transverse 
processes  of  each  vertebra,  pointing  towards  the  head  of  the 
fish,  and  arc  of  a  long  needle-like  form,  whilst  in  the  sprat 
the  same  organs  are  merely  represented  by  short  knobs." 
Mr.  Sim  gives  a  figure  of  a  herring's  skeleton  showing  the 
processes  to  which  he  alludes.  These  processes,  which  are 
accurately  described,  are  the  zygapophyses  which  in  most 
fishes  serve  to  connect  together  the  neural  and  haemal  arches  ; 
on  cleaning  a  herring^s  caudal  vertebrae  and  comparing 
them  w^ith  those  of  a  cod-fish  before  me  as  I  write,  the 

*  This  relative  position,  however,  \\  not  always  well-marked  in 
young  specimens  ;  in  the  sprat  the  ventral  fin  is  sometimes  almost 
even  with  the  origin  of  the  dorsal 

t  P*meirs  assertion  that  "the  serrations  on  the  belly  are  to  be 
found  in  all  young  herrings"  is  quite  correct  PameU  was  not  tht 
man  10  mftkc  fallacious  statements. 
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processes  in  question  are  clearly  the  sygapophyses,  which 
certainly,  as  Mr.  Sim  has  pointed  out,  are  in  the  herring 
extremely  long  and  acicular.  Moreover,  these  haemal 
processes  in  the  herring  are  not  true  articulations  ;  they  do 
not  connect  together  the  hcemal  arches  as  these  arches  do 
in  the  cod  and  other  fishes  ;  in  the  herring  they  stand  out 
free  and  independent  on  each  htcmapophysis  and  have  no 
true  articular  organisation  ;  the  corresponding  processes  on 
the  neural  aspect  have  an  articulating  mechanism.  I  have 
not  had  an  opportunity  of  comparing  the  herring's  skeleton 
with  that  of  an  adult  sprat ;  in  young  herrings  about  3  inches 
in  length  these  acicular  processes  arc  visible ;  in  young  sprats 
about  2  inches  long  I  have  failed  to  detect  them. 

With  regard  to  one  species  of  fish  being  distinct  from 
another  because  they  contain  different  entozoa,  it  would  be 
excessively  fallacious  to  found  any  arguments  upon  that 
fact.  Mn  Sim's  figure  (Fig  2,  No.  3)  of  an  entozoon  from 
the  stomach  of  a  herrings  seems  to  be  meant  for  the 
Distomum  appendiadatunt^  Rudolphi,  which  is  parasitic  in  a 
great  number  of  fish^  and  is  by  no  means  confined  to  the 
herring  ;  and  Diesing  (*  Syst  Helminth/  ii,  p.  166)  mentions 
the  entozoon  Ascaris  gracikscens  as  being  found  both  in 
the  sprat  and  the  herring  Mr,  Sim's  remark,  therefore,  that 
sprats  possess  a  parasite  quite  different  from  that  of  the 
herring,  and  that  young  and  old  of  both  species  have  their 
own  peculiar  species,  is  based  on  a  mistaken  notion 
altogether.  Of  course  it  is  possible  that  an  animal  may 
possess  a  parasite  peculiar  to  itself — so  far  as  experimental 
investigations  tend  to  show — and  such  evidence  may  serve 
to  throw  additional  light  on  the  question  of  a  distinct  species ; 
but  such  evidence  is  not  very  trustworthy,  and  of  little 
weight  If,  for  instance,  out  of  a  number  of  clupcoids  a 
certain   proportion   showed   the    presence   of  the  epizoon 
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Lemeonema  spratti  (Plate  I.)  attached  to  their  eyes,  an  ex- 
amination of  the  specimens  would  probably  prove  that  the 
fish  so  affected  was  a  sprat  and  not  a  herring,  because  so 
far  as  we  know  at  present,  this  epizoon  is  peculiar  to  the 
sprat ;  but  since  another  species  of  LemeanemOy  viz.  L. 
encrasicoliy  has  been  found  on  the  body  both  of  the  anchovy 
and  the  sprat,  it  would  be  hazardous  to  assert  that  the  L. 
spratta  was  never  found  on  any  other  fish.  The  evidence 
of  the  sprat  and  the  herring  being  distinct  rests  on  a  most 
clear  and  reliable  basis,  and  it  is  a  mistake  to  try  to  suppcnt 
that  evidence  by  a  reference  to  their  parasitic  guests. 

Enemies  of  the  herring. — "  There  are  few  animals,**  says 
Ljungman,  **  which  are  more  defenceless,  more  persecuted 
by  numerous  and  dangerous  enemies  than  the  herring,  and 
if  it  were  not  so  extraordinarily  prolific  it  would  surely  have 
died  out,  or  would  at  any  rate  have  ceased  to  appear  in 
such  large  numbers  as  to  form  the  object  <^  fisheries  of  a 
vast  economical  importance.*'  No  doubt  the  herring  has  a 
great  many  enemies  ;  its  glittering  appearance,  its  habit  of 
swimming  in  shoals  and  frequenting  for  the  most  part  the 
surface  of  the  water,  all  render  it  an  attractive  prey  to 
various  predaceous  creatures,  whether  seals,  whales, 
porpoises,  among  mammalia  ;  gannets,  sea-gulls,  razor-bills, 
guillemots  di\*er«s  puffins  and  other  sea  birds  ;  the  salmon, 
cod,  mackerel,  dog-fish  and  hake,  &c,  among  predaceous 
fishes^  Enemies  prey  upon  the  herring,  whether  as  adults 
or  as  >-oung  fr>- ;  the  mackerel  is  a  very  decided  lover  of 
herring  frv-,  and  I  hax^e  kno\*Ti  the  salmon  to  be  frequently 
deco\*cd  into  fishing  weirs  by  shoals  of  tempting  young 
'^  white-bait"  The  eel  has  the  bad  repute  oi  consuming 
vast  quantities  of  the  deposited  o\^  and  doubtless  other 
"»  wtOX!/  of  the  charge.  In  what  was  said  of  the 
lie  gaifish,  it  IS  quite  probable  that  it 
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is  also  a  dangerous  foe  to  the  herrings  and  attacks  its  eyes, 
as  it  is  known  to  do  those  of  the  pilchard  and  mackerel. 
Albcrtus  Magnus,  in  Gesner  (*  de  Aquatil/  p.  410)  writes, 
"Acus  piscis  {der  Hornfiscfie)  persequitur  harengos  et 
perquam  damnosus  est  piscatoribus  ut  audio  ;  ego  de  gladio 
pisce  id  potius  dixerim."  (*' The  needle-fish  pursues  the 
herrings^  and  on  that  account  is  very  injurious  to  fishermen 
as  I  hear.  I  am  inclined,  however,  to  think  this  is  rather  said 
of  the  sword  fisL")  Confirmatory  evidence  of  the  garfish 
attacking  herrings'  eyes  is  needed.  Among  the  enemies  to 
the  ova  are  enumerated  parasitic  algae,  star-fishes  and  large 
crustaceans.  Parasitic  alga;,  I  think,  may  be  put  nearly  out 
of  the  question  \  with  the  exception  of  Saprolegttia  ferax 
and  its  allies,  whatever  they  may  be,  algal  growth  in  sea 
water  is  almost  unknown. 

Ljungman,  however,  mentions  as  an  enemy  to  the 
herring  the  "  so-called  sea  blossoms,'*  a  kind  of  salt-water 
alga  {OsciilatoricB),  frequent  in  the  Baltic  and  which  often 
force  the  herring  to  seek  deeper  water.  In  our  English 
Lakes,  notably  at  Ellesmere,  the  water  is  at  certain  times  in 
the  summer  quite  discoloured  by  a  frcsh-w^ater  alga  whose 
name  at  present  has  escaped  me ;  the  fishermen  there  call 
this  state  of  the  water  a  '*  breaking  up."  Certainly  the  fish 
are  affected  by  it  to  some  extent,  for  pike  refuse  to  run  at  a 
bait,  and  perch  will  not  take  a  worm.  I  doubt,  however, 
w^hether  this  causes  any  real  mischief  to  the  fish,  beyond  a 
temporary  sickness. 

LJungman  also  speaks  of  a  kind  of  faintness  to  which 
herrings  are  sometimes  subject :  He  says :  "  The  herring 
often  consumes  small  and  generally  very  oily  aquatic 
animals  in  such  enormous  quantities  that  its  whole  inside  is 
filled  with  a  putrefying,  stinking  mass  of  animal  matter,  so 
that  it  is  not  fit  to  become  an  article  of  human  food     And 
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this  condition  of  the  herring  has  by  some  authors  been 
considered  as  a  sickness  ;  as  such  even  that  certain 
faintness  has  been  explained,  which  sometimes  overcomes 
the  herring  after  spawning  to  such  a  degree  that  it  is 
helplessly  tossed  about  by  the  waves.  This  very  circum- 
stance was  mentioned  in  the  dispute  regarding  our  fishery 
laws,  when  it  was  used  as  proof  of  the  assertion  that  the  sea 
herring  had  been  driven  away  from  the  coast  of  Bohuslan. 
This  faintness  has  doubtless  been  much  exaggerated, 
but  cannot  be  denied  entirely,  although  it  has  not  been 
observ^ed  in  all  places  where  herrings  are  found.  It  may 
possibly  be  ascribed  to  the  diminution  of  vital  strength 
produced  by  spawning,  or  by  a  long  period  of  scanty  food. 
or,  according  to  Gisler,  by  long  and  violent  storms  and 
otherwise  unfavourable  weather.  It  is  liKcwise  supposed 
that  herrings,  like  other  fish,  occasionally  suffer  from 
epidemics"  (U.  S.  Report,  p,  507.  1879  (1882)). 

With  respect  to  the  prolific  nature  of  the  herring  and  the 
enemies  which  prey  upon  it,  comes  the  question,  are  herrings 
more  numerous  than  other  fishes  ?  The  roe  of  the  herring  has 
been  estimated  at  25,000,  that  of  the  lump-fish  at  i55,ocx>, 
of  the  halibut  at  3,500.000.  and  that  of  the  cod  at  9,344,000 ; 
from  this  it  would  seem  that  the  herring  has  many  times 
fewer  eggs  than  any  of  the  fishes  just  named.  The  herring 
during  its  whole  life  has  probably  more  enemies  than  nearly 
all  fishes,  and  yet  the  captures  of  these  fishes  cver>'  year 
around  our  coasts  are  so  amazingly  large  that  it  is  almost 
impossible  to  estimate  the  number  caught  The  quantities 
of  any  kind  of  our  sea  fishes  which  are  taken  by  human 
means  arc  no  criterion  of  the  relative  quantities  of  the 
various  kinds  which  do  actually  exist  in  our  seas.  We  arc 
able  to  catch  vast  quantities  of  herrings  because  they  shoal 
in  prodigious  numbers  and  often  swim  in  comparatively 
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narrow  areas  as  in  Loch  Fyne.  Other  fishes  may  be,  and 
probably  are,  more  numeroys»  but  these  numbers  are 
distributed  over  wide  areas,  and  the  chances  of  capturing 
them  is  therefore  far  less  certain.  Let  the  various  enemies 
of  the  herring  eat  to  their  heart's  content,  great  as  must  be 
the  destruction  of  the  fish,  especially  in  their  early  fry 
stage,  by  the  natural  agencies  almost  incessantly  at  work, 
the  work  of  diminution  is  inappreciable ;  and  if  tliis  be  so 
with  respect  to  those  natural  enemies  in  the  air  or  the  sea, 
how  almost  infinitely  small  must  be  the  destructive  agencies 
employed  by  man,  and  how  foolish  and  mistaken  the  notion 
that  legislative  prohibitive  measures  should  be  passed  with 
a  view  to  increase  the  yearly  products  of  the  great  sea's 
harvest  Of  course  care  should  be  taken  not  to  scare  away 
the  fish  from  any  particular  locality  by  any  unnecessary 
acts  ;  fishermen  generally  believe  that  the  herring  is  a  fish 
easily  frightened,  and  that  at  any  sudden  and  loud  noise  it 
will  quickly  change  its  course.  I  doubt,  however^  whether 
herrings  are  more  easily  scared  than  many  other  fishes, 
which  are  generally  timid  and  will  dart  rapidly  away 
from  that  which  frightens  them,  excepting  during  the 
spawning  season  ;  but  they  soon  return  again  to  their 
old  places. 

Ljungman  tells  us  that  herrings  as  a  rule  exhibit  great 
terror  at  the  seine-net,  and  it  is  often  very  difficult  to  catch 
them  in  this  manner.  On  this  account  the  fishermen  ply 
their  vocation  at  night*  when  the  net  cannot  be  seen  by  the 
fish,  or  else,  if  day-seining  is  practised,  more  success  will 


'  One  reason  why  herrings  are  found  near  the  surface  at  night  is, 
doubdess,  because  many  of  the  small  marine  Crustacea  on  which  they 
feed  are  found  near  the  surface  at  night,  and  recede  towards  the 
bottom  on  the  approach  of  daylight.     (See  Brady,  *  British  Copepoda/ 

■  L  p.  10.) 
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attend  labour  if  the  water  be  turbid  either  from  storms  or 
from  a  constant  influx  of  muddy  river  water.  And  this  is 
tnic  of  all  kinds  of  fishing.  Trawlers  always  have  better 
luck  when  the  water  is  not  too  clear.  But  the  nervous  i 
susceptibilities  of  herrings  arc  not  aroused  by  human  means 
alone ;  "  when  a  cod-fish/*  we  are  told,  **  gets  into  a  seine 
with  the  herrings,  it  creates  such  a  terror  among  them  that 
they  rush  against  the  sides  of  the  seine  with  the  fury  of 
despair  and  often  burst  it 

Among  the  natural  enemies  of  the  herring  one  must  not 
forget  to  mention  parasitic  cntozoa,  to  which  allusion  was 
made  above,  Diesing  ('  Systema  Helminthum/  il  p,  396) 
enumerates  six  species  of  intestinal  worms  ;  b^'o  kinds  of 
Distontum,  one  of  Agamomma  and  three  of  Ascaris.  As  a  ^ 
rule  I  do  not  attribute  very  much  injury  to  any  kind  of 
fish  from  the  presence  of  intestinal  worms,  unless,  which 
sometimes  happens,  these  creatures  occur  In  great  numbers, 
when  indeed,  as  in  the  mackerel  disease  (sec  under 
Mackerel),  they  may  cause  quite  an  epidemic  among  the 
afitcted  fishes  and  a  serious  loss  of  food  to  the  people. 
Any  one  who  has  opened  fish  with  any  attention  must 
have  noticed  how  frequent  is  the  presence  of  intestinal 
worms  of  various  kinds  ;  indeed  it  is  rare  to  meet  with 
complete  exemptions.  The  stomach  and  intestines  of  a 
salmon,  for  instance,  may  contain  several  specimens  of  a 
long  TtFfiM,  or  tape-worm,  and  nothing  in  the  ^^rld  else 
but  a  slimy  mucus,  but  the  flesh  of  the  fish  shall  prove  firm 
and  well-flavoured  notwithstanding.  But  where  the  number 
of  parasitic  guests  is  great,  the  flesh  of  the  fish  becomes 
sadly  deteriorated  I  have  taken  large  coiled  masses  of 
Agamonema  Fabri  from  the  liver  and  viscera  of  the  John 
Dory ;  the  flesh  of  the  fish  was  soft  and  thin,  and  I  should 
not  have  liked  to  have  eaten  of  it    Sometimes  the  herring's  1 
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peri -visceral  cavity  swarms  with  some  kind  of  Aga- 
monema ;  *  one  I  have  just  measured  is  nearly  an  inch 
in  length — it  was  taken  with  an  entangled  mass  of  the 
same  worm  from  a  "  shotten  *'  herring  on  the  26th  of 
October  1882  ;  several  of  these  shotten  herrings  were 
similarly  infested  and  were  unfit  for  food.  Mr,  George 
Sim*s  "great  unknown,"  which  from  his  description  and 
figure  t  seems  to  be  the  Distomum  afpendicidattim  of 
Rudolph  (see  his  *Entozoorum  sive  Vermium  Intesti- 
nalium  Historia  Naturalis/  i,  tab.  v>  fig.  2 ;  il  p.  40o)» 
when  present  in  great  quantities  is  doubtless  injurious  to 
the  fisk  Diesing  enumerates  twenty  species  of  fish  which 
this  little  creature  inhabits  besides  the  herring. 

In  connection  with  the  sicknesses  of  the  herring, 
Ljungman  speaks  of  its  ability  to  live  out  of  water  longer 
than  is  generally  supposed.  The  old  saying,  *'dcad  as  a 
herring,"  is  usyally  referred  to  the  spcedy^collapse  of  that 
fish  on  taken  out  of  the  water.  "  It  has  been  said  that  the 
herring  breathes  its  last  immediately  when  taken  out  of 
the  water,  and  as  the  cause  of  this  its  wide  gill-openings 
wxrc  assigned.  Ncucraotz  already  opposed  this  view»  and 
more  recent  authors  have  proved  conclusively  that  the 
herring  can  live  out  of  water  for  several  hours  if  it  is  not 

•  Agamonema  is  a  genus  established  by  Diesing  ;  it  represents  the 
Filar ia  piscium  of  authors,  "  a  name  under  which  several  species  of 
asexual  nematoid  worms  have  been  described  ;  they  are  found  in  the 
abdominal  cavity  and  among  the  muscles  of  several  marine  fishes/* 
(Cobbold,  Entor*  p.  407.)  From  the  tendency  of  these  worms  to 
pierce  the  muscles  I  consider  the  various  species  of  Agamonema  to  be 
amongst  the  most  objectionable  form  of  fish  entozoa. 

t  Mn  Sim's  figure  is  that  of  a  dead  specimeri ;  the  caudal  part  of 
the  body  is  shown  globose  and  hides  the  pointed  retractile  tail.  **  The 
body  composed  of  a  number  of  rings  ^  answers  to  the  epithet  crenatum 
of  Rudolph  and  Diesing.  I  have  no  doubt  that  />.  appendiculatum  b 
the  species  in  question* 

2   B   2 
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exposed  to  the  heat,  pressure  or  any  violence.  Herrings 
caught  in  nets  are  generally  dead  when  the  net  is  hauled 
in,  and  this  circumstance  has  probaby  given  rise  to  the 
opinion  that  the  herring  dies  as  soon  as  taken  out  <^  the 
water.  Herrings  caught  in  large  seines  live  longer,  and 
those  caught  in  bottom-nets  or  fish-pots  live  longest 
The  herring  cannot  stand  any  long  pressiu^  and  in  seine- 
fishing  care  should  be  taken  to  avoid  it,  as  it  may  cause 
the  death  of  many  herrings,  and  by  increasing  the  weight 
may  make  the  hauling  in  of  the  seine  difficult  or 
impossible.  On  the  whole  the  herring  must  be  counted 
among  the  least  hardy  fish,  and  this  applies  in  a  still 
higher  degree  to  the  small  herring  [sprat] ;  under 
favourable  circumstances,  however,  even  the  small  herring 
may  live  for  half-an-hour  after  it  \s  taken  out  of  the  water." 
(U.  S.  Report,  p.  507.) 

General  descriptum. — I  will  give  the  description  word  for 
word  from  Dr.  Giinther  s  Catalogue.  Those  who  have 
paid  much  attention  to  these  subjects  know  how  accurate 
are  the  words,  neither  too  few  nor  too  many,  of  one  of  the 
greatest  of  living  ichthyologists.  "  The  height  of  the  body 
is  nearly  equal  to  the  length  of  the  head.  Lower  jaw 
prominent  the  maxillary  extending  neariy  to  below  the 
middle  of  the  e>'e.  An  elongate  cvaU  patch  of  very  small 
teeth  on  the  tongue  and  vomer;  palatine  teeth,  if  present, 
minute.  Gill-rakers  fine,  closely  set,  about  as  long  as  the 
e>-c.  Ventral  Jins  inserted  Mow  the  middle  of  the  dorsal  fin. 
There  are  thirteen  abdominal  scutes  bdiind  the  ventrals. 
Opeiculum  without  radiating  strix.     No  dark  spot  on  the 

wider*  The  italics  are  mine,  for  the  sake  of  calling 
^NtfoQ  to  those  marks  in  the  herring  which  at  once 
Bpidi  it  firom  the  sprat 
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The  Sprat  {Clupea  sprattus), 

Sprattus. — -Willughby,  p.  221, 

Clupea  quadriuncialis. — Artedi,  Spec.  Pise  p.  17 ;  Gen. 

P  7' 

Clupea  sprattus, — Lin.  Syst  Nat  i.  p.  523  ;  Nilss.  Skand 
Faun,  Fisk,  p.  5 16 ;  Jenyns'  Manual,  p.  435 ;  Yarrcll,  ii.  p.  197  ; 
Pamell,  F.  of  Firth  of  Forth,  p.  162,  tab,  35  ;  Giinther,  Catal 
viL  p.  419. 

Sprat, — Pennant,  Brit  ZooL  iii.  p.  457  ;  Couch,  iv.  p.  109, 
pi  203. 

Geographical  distribution. — The  North  Sea  and  the 
Baltic  ;  North  Atlantic  coasts  of  Europe  ;  plentiful  on 
the  Norfolk,  Suffolk,  Essex  and  Kentish  coasts ;  less 
frequent  on  the  west  coast  of  England  than  on  the  east 
It  occurs  around  the  coasts  of  Ireland,  sometimes  in 
enormous  quantities.  In  the  Firth  of  Forth  and  in  the 
Beauly  Firth,  near  Inverness,  they  are  sometimes  very 
abundant  and  caught  in  large  quantities,  but  in  Scotland, 
owing  to  the  low  prices  and  the  small  demand,  sprat 
fishing  is  not  much  prosecuted  ;  on  the  south  coast  of 
England  large  quantities  of  sprats  are  taken  in  the  winter 
time, 

Generallmbits, — The  sprat,  like  the  herring,  is  a  wanderer ; 
it  is  not  generally  fished  for  till  towards  the  autumn  ;  the 
shoals  are  capricious  in  their  movements  as  well  as  variable 
in  their  numbers  and  the  time  of  their  appearance.  They 
are  a  more  daring  fish  than  the  herring  ;  Ljungman  says 
that  they  rush  boldly  against  the  sides  of  the  seine-nets, 
especially  whilst  it  is  being  hauled  in,  endeavouring  to  push 
through  the  meshes — in  this  respect  resembling  the  pilchard. 
If  they  are  caught  in  the  seine-nets  among  the  herrings, 
they  are  generally  found  sticking  in  the  meshes ;  they  do  not 
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try  to  escape  the  seine  by  going  into  deep  water  like  the 
herring,  except  during  day-fishing  in  very  clear  water.  If, 
however,  there  is  the  least  chance  of  escape,  they  will  all 
rush  out  as  fast  as  possible.  The  sprat  is  more  decidedly  a 
surface  swimmer  than  the  herring.  "  During  the  rich 
fisheries  in  the  Norwegian  boundary-waters,  fishermen  have 
reported  that  large  herring  and  small  herring  [sprat]  were 
caught  alternately  by  lowering  and  raising  the  seine/' 
LJungman,  who  has  given  considerable  attention  to  the 
habits  of  the  sprat,  concerning  which^  doubtless  on  account 
of  its  comparative  unimportance,  much  less  is  known  than 
of  the  herring,  states  that  these  two  fish,  although  closely 
related,  cannot  well  live  together,  but  must  rather  be 
considered  as  mutual  enemies.  They  keep  in  separate 
schools,  and  if  both  kinds  are  caught  in  one  and  the  same 
seine,  as  will  sometimes  happen,  this  is  doubtless  caused  by 
the  seines  enveloping  two  different  schools  either  whole  or 
in  part  Violent  storms,  however,  may  occasionally  cause 
the  sprat  and  herring  shoals  to  intermingle.  When  the 
two  kinds  of  fish  meet,  the  sprat  has  invariably  to  give  way 
lo  the  larger  herrings  and  when  large  herrings  begin  to 
appear  in  the  seine  this  is  considered  an  unfavourable 
sign  for  the  sprat  fisheries.  The  large  migratory  herring  is 
considered  dangerous  to  the  sprat,  and  when  occurring 
in  large  numbers  it  is  said  to  chase  it  away  ;  the  fishcnncn 
on  the  northern  coast  of  Bohuslan,  therefore,  do  not  like 
to  sec  this  herring  make  its  appearance/*  (Report,  U,  S 
p.  508O 

F^od  0/, — From  the  small  size  of  the  sprat  and  its  vcty 
little  mouth  its  food  must  consist  of  exceedingly  minute 
creatures,  of  which  small  Crustacea  as  the  copcpoda  form  a 
large  percentage,  especially  of  the  young  individuals.  I 
have  found   the  remains  of  small  flies  or  gnats  in  their 
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stomachs,  and  this  one  would  expect  in  the  estuaries  from 
the  surface  habits  of  the  fish.  Small  particles  of  sand  and 
mud  I  have  also  found  ;  these,  held  in  suspension  in  the  water 
and  containing  decomposed  organic  matter  in  a  comminuted 
form,  would  freely  find  their  way  into  the  sprat's  mouth 
and  stomach.  Floating  ova  and  small  surface  fry  are  doubt- 
less consumed  in  large  quantities  by  a  shoal  of  sprats. 

Spawpiing^^-lAko^  the  herring,  the  sprat  spawns  at  two 
different  periods  of  the  year  ;  they  have  been  found  full  of 
roe  in  June,  also  in  January.  The  Torbay  fishermen  say 
that  sprats  are  full  of  roe  in  November  and  Uecember, 
which  demonstrates  a  winter  spawning,  and  Mr,  Day  has 
lately  been  able  to  confirm  the  fishermen's  statement, 
having  found  in  specimens  sent  to  him  from  Cornwall 
on  the  17th  of  January,  1881,  fully  developed  ova,  and 
similarly  forward  milt.  There  is,  therefore,  probably  to 
some  extent  dependent  on  the  locality,  a  winter  spawning 
time  as  well  as  a  summer  one  (see  Day,  in  Journal  Lin. 
See  XV.  p.  318,  1 88 1,  Sept).  Unfortunately,  we  know 
nothing,  I  believe,  of  the  mode  of  deposition  of  the  ova  of 
the  sprat  Do  the  ova  float,  as  it  is  supposed  tliose  of  the 
pilchard  do,  or  do  they  sink  and  form  at  the  bottom  a 
conglomerated  mass  ?  We  know  that  sprats  spawn  in  the 
summer,  because  Yarrell  found  roe  well  developed  in 
specimens  from  tlie  Dorsetshire  coast  in  June  ;  we  know 
that  they  also  spawn  in  winter,  because  Day  has  found 
full  fish  in  January,  and  because  full  fish  in  the  Solent  off 
Ramsgatc  and  the  mouth  of  the  Thames  are  most  abun- 
dant in  the  winter  time.  Sprats  appear  to  be  more  abun- 
dant in  the  shallow  waters  during  the  coldest  time  of  the 
year.  Mn  Holdsworth  inclines  to  the  belief  that  the 
breeding  habits  of  sprats  are  more  akin  to  those  of  the 
pilchard  than  to  those  of  the  herring,  and  that  these  fish 
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not  improbably  spawn  at  the  sutface  in  summer,  generally 
in  deep  water,  but  in  winter  near  the  shore  I  am  dispoised 
to  think  that  the  spawning  habits  of  the  sprat  will  be 
found  to  be  more  akin  to  those  of  the  herring  than  to  those 
of  the  pilchard,  and  that  the  sprat's  ova  are  formed  into 
masses  at  the  bottom.  My  reasons  for  this  opinion  are 
because  the  sprat  is  more  nearly  allied  to  the  herring  in 
general  form  and  habits,  and  is  more  able  to  sustain  cold 
than  the  pilchard,  which  is  more  especially  a  soutbem  and 
Mediterranean  fish,  and  is  not  an  inhabitant  of  northern 
waters  at  all»  and  even  leaves  the  coasts  of  Cornwall  and 
Devonshire  for  deeper  water  during  the  cold  winter  weather. 
What  influences  the  immense  shoals  to  frequent  our  bays  and 
estuaries  in  the  winter  ?  These  shoals  generally  consist  of 
fish  whose  ova  and  milt  are  either  mature  or  tending  to 
maturity.  Why  are  the  larger  sprats  seldom  numefous 
inshore  in  any  quantity  except  in  the  winter?  Is  it  not 
probable  that  the  same  motive  which  impels  the  full 
herrings  shorewards,  at  the  same  time  impels  the  sprats 
aiso?  Do  sprats  abstain  from  food  at  this  time  as  the 
mature  herring  does  ?  I  have  been  disappcunted  in  ha\ing 
failed  to  secure  a  quantity  of  sprats  last  December,  the  lot 
were  delayed  in  carriage  and  came  to  me  in  such  a  putrid 
condition  that  examination  was  impossible^  but  some 
evidence  more  or  less  important,  derix-ed  firom  the  exam- 
ination of  their  stomachs  at  that  time,  would  beip  to 
throw  light  on  the  cause  of  the  sprat  s  \4sits  to  our  shores 
during  the  winter.  IC  as  in  the  case  of  the  herring,  sprats 
ahst^ed  from  food,  then  the  probability  is  that,  like  the 
herring,  the  reproducti\^  instinct  is  the  prime  factor  in  the 
problem,  and  that  the  food  desire  acts  only  subordtnatcly 
^  as  in  the  herring.  But  speculation  b  useless  ;  the  questkio 
lier  the  sprat  spawns  like  the  herrit^  or  is  a  sur&oe- 
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spawner,  whose  ova  floaty  must  wait  for  actual  verification. 
Shoals  of  these  fish  in  full  condition  may  approach  the 
shores  for  the  purpose  of  spawning,  and  other  shoals  with 
immature  ova  may  do  the  same  for  the  sake  of  the  more 
abundant  food  that  the  estuaries  and  bays  would  afford, 
I  have  specimens  of  young  sprats  caught  at  Crosby,  near 
Liverpool,  in  March  1881  :  they  are  2  to  3  inches  in  length, 
and  these,  I  should  say,  are  the  product  of  the  January  or 
December  spawning.  Doubtless  in  the  summer  months, 
when  food  is  abundant,  they  would  grow  fast  They  attain 
to  about  6  inches  in  length. 

Modes  of  capture.— ^y  stow*net  fishing,  which  is  carried 
on  both  by  day  and  night  The  stow-net  is  thus  described 
in  the  appendix  to  the  Sea  Fishery  Commission  Report 
( 1 863-1 865).  "The  stow-net,  as  generally  used,  is  a 
funnel-shaped  bag  about  1 50  feet  long,  with  the  mouth  30 
feet  deep  and  22  feet  wide,  the  upper  and  lower  margins  of 
the  entrance  being  secured  to  pieces  of  timber  termed 
*  balks/  The  net  is  composed  of  4  parts,  each  having  a 
different  sized  mesh,  that  of  the  cod  or  pointed  end  of  the 
funnel  being  very  small.  When  the  net  is  worked,  the 
vessel  (at  that  time  called  a  stow- boat)  comes  to  anchor 
just  at  the  turn  of  the  tide  at  some  spot  where  there  is  an 
abundance  of  fish,  as  shown  by  the  presence  of  numerous 
gulls,  and  by  other  signs.  The  net  is  then  lowered  to  a 
certain  distance  below  the  surface,  and  the  mouth  is  kept 
open  and  facing  the  tide  by  means  of  ropes  from  the  ends 
of  the  balks  to  the  vessel  and  to  the  anchor,  the  long  net 
streaming  away  under  the  vessel.  In  this  position  the 
stow-boat  and  net  remain  anchored  for  about  6  hours,  or 
until  the  tide  has  done,  the  sprats  being  carried  in  myriads 
by  the  current  through  the  square  mouth  of  the  net,  down 
to  the  narrow-squared  extremity.     As  soon  as  the  watch 
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on  deck  observes  that  the  tide  is  becoming  slack,  the  mouth 
of  the  net  is  closed  by  the  two  balks  being  brought 
together  ;  this  is  effected  by  means  of  a  chain  made  fast  to 
the  middle  of  the  lower  balk  and  leading  through  an  iron 
loop  or  strop  on  the  upper  one,  and  thence  upwards  to  a 
short  davit  at  the  bow  of  the  vessel ;  the  net  is  then 
brought  alongside  and  secured  there  with  ropes  called 
girdlines.  The  cod  or  small  end  of  the  net  having  been 
hauled  on  board  by  the  pinion,  a  rope  leadiag  from  the  cod 
to  the  vessel,  the  end  of  the  net  is  opened  and  the  fish  are 
measured  out,  3  bushels  at  a  time,  into  the  vessel's  hold 
This  mode  of  fishing,  commonly  known  as  "  stow-boating,** 
is  only  carried  on  from  November  to  February,  the  time 
when  the  sprals  enter  the  ^tuaries  and  other  oairow  waters 
along  ccftsdn  pax^  of  the  coasL  The  quantity  of  fish  thus 
t&ken  b  sometimes  enormous,  and  it  is  found  that  when  the 
shoab  are  very  large  they  arc  almost  always  composed  of 
Sfwmls^  but  when  these  fish  cooie  inshore  in  small  parties  they 
are  generally  accompanied  by  numbers  of  small  berrings, 
and  the  >xHaig  erf  other  kinds  of  floating  fish.-    (Plate  X.) 

Sprats  are  sometimes  taken  by  drift-fishing,  as  about 
Ramsgale,  Deal  and  Hastings ;  this,  hove%xr,  b  quite  an 
exctpciooal  method  of  catching  them.  "A  short  train  of 
imtanned  nets  facmc  i»ed  from  smaU  hosts  worked  by  a 
couple  of  men,  and  the  produce  consislinK  only  of  the 
laixer  and  more  vmlyabiefislt"    (HoMswordi.) 

QmmSi^  ^  Jla4— or  food  ftavour*  b«t  geneially  wry 
o4>* ;  they  are  good  broiled  or  fiicd  or  baked  ;  dried  sprats 
iteii  pUin*  but  they   are  dry   and   salt 
ox>kcd  30QI1  after  they  are  caiight ;  in 
nber  to  tbe  end  of  Frtraagy. 
i«.~SmaU»  and  sold  at  a  very  dheap 
mc  of  ^e  dbnoMftA  aod  mail  eiMeftil 
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luxuries  of   the  poor  of   London.      Mayhew    ('London 

Labour  and  London  Poor/  i.  p.  69)  estimates  the  number 

of  sprats  annually  disposed  of  by  the  London  street-sellers 

as  3,000,000  pounds*  weight,  being  about  one-fifth  of  the 

number  of  pounds  consumed  as  compared  with  the  weight 

of  mackerel     They  are  sold  at  Billingsgate  by  the  "  toss  " 

or  "  chuck,"  which  is  about  half  a  bushel,  and  weighs  from 

40  lbs.  to  50  lbs.     The  price,  according  to  Mayhew,  varies 

from  I  J.  to  5  J.    As  a  tasty  supplement  to  the  poor  man's 

winter  food,  one  can  quite  appreciate  the  costermonger's 

pathetic   remark,    "Ah,  sir,  sprats  is  a  blessing  to  the 

poor ! "    "I   am  informed  by  the  best  authorities,"  says 

Mayhew,  "that  nearly  upon  1,000  'tosses'  of  sprats  are 

sold  daily  in  London  streets  while  the  season  lasts.    These  | 

sold   retail  in  pennyworths,  at  very  nearly   5^.  the  'toss,'  |( 

give  about  ;^iSO  a  day,  or  say  ;^iooo  a  week,  spent  on  | 

sprats  by  the  poorer  classes  of  the  metropolis,   so  that, 

calculating   the   sprat   season    to    last  ten    weeks,   about 

;^io,ooo  would  be  taken  by  the  costermongers  during  that  ■ 

time  from  the  sale  of  this  fish  alone."  \ 

Sprats  are  a  very  perishable  fish,  so  that  if  the  catches  j 

cannot  reach  London  from  the  coast  in  time  for  next  day's 
market,  they  are  sold  at  the  end  of  the  season  at  a  low  | 

rate  for  manure.  .  J 

The  Essex  farmers  take  a  large  quantity  of  them  when  -  [ 

the  boats  come  in  too  late  for  the  market  trains,  or  on  f 

Saturdays,  when,  there  being  no  market  on  the  following  f 

day,  it  is  useless  to  send  them  to  London.     The  supply  of 
sprats,  like  that  of  other  surface-swimming  fish,  fluctuates  j 

from  year  to  year,  and  this  fluctuation  has  no  apparent  [ 

connection  with  the  greater  or  less  extent  of  the  catch  in  j 

the    previous    season.    (See    Sea   Fisheries   Commission, 
Appendix,  p.  6.) 
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Is  there  not  a  fidd  open  to  the  cming  of  ^irats»  after  the 
sardine  fashion,  in  on  and  tins?  Why  should  not  a  sprat 
be  just  as  good  as  a  pQchard  dins  cored  ?  Mr.  W. 
Anderson  Smith,  in  his  excellent  paper  on  '^Coring  and 
Preservii^  Fish  at  Home  and  AIm»d"C Fish  and  Fisheries,' 
PP-  93''i04),  understands  ^  that  a  very  important  trade  in 
tinned  sardines,  made  firom  English  ^irats»  is  already 
carrkd  on  at  Lowestoft."  There  can  be  no  real  reason, 
one  would  imagine^  why  sprats  should  not  dius  form  an 
excellent  additional  item  of  nourishing  food  to  tiie 
consumer  of  fish.  But  fashion,  that  stupid  tyrant,  is  in  all 
matters  almost  omnipotent,  and  generally  sits,  and  has  sat, 
on  the  throne  of  public  taste,  often  to  the  injury  of  die 
public  good  for  very  many  years.  And  so  the  all-im- 
portant question,  which  the  enterprising  manufacturer  must 
first  consider  before  embarking  in  a  new  undertaking, 
comes  to  the  front,  "Will  it  pay?"  "\^ail  the  people 
buy?"  The  Italian  sardines  rule  triumphant  in  all  the 
markets  and  grocery  shops  in  the  United  Kingdom,  and  a 
**  Billingsgate  sprat "  does  not  sound  as  well  to  polite  ears 
as  a  "  French  sardine"  Of  course  it  is  reasonable  and  fair 
that  the  best  article  should  command  the  best  sale.  With 
respect  to  the  Cornish  sardine,  for  instance,  it  maybe  doubted 
whether  in  point  of  delicacy  of  flavour,  the  English  fish  is 
equal  to  the  Mediterranean,  and  connoisseurs  will  probably 
decide  in  favour  of  the  latter  as  being  much  superior.  I 
have  seen  the  sardine  manufactory  at  Mevagissey  and 
witnessed  the  whole  process  of  the  prei>aration  of  these 
fish,  and  I  confess  that,  though  the  Cornish  tinned  fish 
are  very  good,  I  do  not  think  they  are  quite  equal  to  the 
imported  ones.  Mr.  W.  Anderson  Smith  well  observes 
t  a  sardine  from  the  west  of  France,  a  small  pilchard 
xxnwall,  or  a  sprat  from  the  North  of  Scotland,  arc 
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practically  equally  good  if  equally  carefully  and  skilfully 
prepared.  The  point  in  which  the  English  sardines  seem 
to  me  to  fail  is  the  insuflficiency  of  the  finest  olive-oil^  in 
which  our  continental  neighbours  excel.  Mr  Anderson 
Smith  has  truly  said  that  the  great  secret  of  securing 
superior  excellence  is  the  employment  of  the  finest  olive-oil, 
the  rejection  of  all  inferior  fish  and  carefuf  preparation. 
He  also  notices  a  small  but  a  very  important  little  addition 
to  the  best  olive-oil  in  the  shape  of  a  bay-leaf,  to  impart 
an  agreeable  flavour  What  vast  results  may  follow 
smallest  causes! 

But  even  if  enterprise  and  outlay  of  capital  were  to  reward 
the  manufacturer  by  complete  success  in  being  able  to  offer 
an  article  as  good  in  all  respects  as  the  French  article^  he 
would  probably  have  to  wait  for  some  years  ere  he 
attained  commercial  encouragement  and  success  by  a 
profitable  sale  of  his  goods,  so  inveterate  and  ingrained  in 
human  systems  are  fashion  and  prejudice,  and  so  long  as 
they  arc  rife  we  must  be  content  with  seeing  thousands 
of  tons  of  food-fish  annually  disposed  of  to  manure  our 
fields, 

Names^-^Th^  word  sprat ^  written  in  Middle  English  as 
sproi  or  sprotte^  is  etymologically  connected  with  the  word 
sprout^  "  a  young  bird,"  or  '*  shoot ;  "  hence  sprat  was  used 
for  anything  small,  as  in  Provincial  English  jf/r^/j^"  small 
wood."  The  sprat-loon  is  the  **  small  gull."  Willughby 
considered  the  sprat  to  be  only  the  young  herring,  and  to 
this  day  many  people  share  this  erroneous  notion.  The 
name  of  jr/r^i/  =  "  little,"  had  probably  reference  to  the 
generally  accepted  idea  that  the  sprat  was  a  small  herring. 
We  have  already  seen  that  Swedish  fishermen  speak  of  the 
herring  and  the  small  herring,  meaning  by  the  latter  term 
the  sprat  (compare  below).     Satchell  gives  garvie^  garvi§- 
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htrrtMg^  hemng-lMiim^  sfrat^  sprai ;  the  two  farmer  wonls 
are  ScoCdL 

Gemeral  descrifium. — I  will  gire  the  descripticxi  from 
Dr.  GunAer's  Catalogue;  ifalirising  those  passages  which 
serve  to  mark  the  difference  belweeu  the  sprat  and  die 
herring. 

*  Scales  deddaoos,  smooth ;  the  he^t  of  the  body  is 
equal  to,  or  nearly  equal  to,  the  lei^;th  of  the  head. 
Lower  jaws  prominent,  the  maxillary  extend ir^  to  some- 
what beyond  the  vertical  from  the  front  margin  of  the  eye. 
An  elongate  opote  patch  of  very  small  teetk  am  the  tm^me, 
none  an  the  vomer,  GiU>rakers  very  fine,  dosdy  set,  rather 
shorter  than  the  e^'e.  Ventral  jms  ev€n  mth  the  origin  of 
the  dorsal  [or  a  little  in  front  of  dorsal}.  There  are  deven 
or  twdve  abdominal  scutes  bdiind  the  root  of  the  ventrals. 
Operculum  without  radiating  strizL" 


The  Pilchard  (jClupea  pUchardms). 

Sordino, — Belon,  p.  i6i  ;  RondeL  ppi  217,  218  ;  Gesner, 
p.  822. 

Horengus  minor  sri*e  pikhardus. — WlUi^by,  p.  223, 
tab.  P.  I. 

Qnp€o  pikhardus. — Cuv.  Regn.  Anim. ;  Donov.  BriL  Fish. 
liL  pL  69;  Fleming,  Brit  Anim.  p.  1S3  ;  Jcnyns'  Man. 
p.  437 ;  Yarrell,  il  p.  169 ;  Paroell,  F.  of  F.  of  Forth,  p.  100 ; 
Gunther,  CataL  \'iL  p.  4391 

Pilchard  herring. — Pennant,  Brit  ZooL  iil  p.  453. 

Pilchard — Couch,  iv.  p.  79,  pL  201. 

Geagre^hical  distributicn. — Occurs  in  the  Mediterranean 

the  neighbouring  parts  of  the  Atlantic  at  times  in 

irambers ;    is    found    occasionally    in    the 

as  in  the  Sound.  aiKl   in  the   Bohus 
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Skargard,  The  pilchard  is  specifically  the  same  fish  as 
the  sardine,  from  which,  however,  it  differs  in  some  slight 
structural  particulars.  As  a  British  fish  it  is  chiefly  to  be 
found  off"  the  coasts  of  Devonshire  and  Cornwall,  and  here 
alone  is  there  any  extensive  pilchard  fisher>^  It  occasionally 
strays  eastward  along  the  Channel  as  far  as  Southampton. 
Pilchards  sometimes  appear  in  large  numbers  ort  the  south 
and  south-west  of  Ireland  j  and  according  to  Parnell,  they 
have  been  captured  in  the  Firth  of  Forth.  The  pilchard, 
however,  is  more  decidedly  a  southern  fish  than  the  herring 
and  the  sprat^  and  is  not  capable  of  sustaining  severe  cold. 

General  habits, — Though  probably  a  resident  in  the 
waters  of  our  southern  coasts^  as  those  of  Cornwall  and 
Devonshire,  all  the  year,  it  is  only  at  certain  periods  that 
it  frequents  our  shores  in  those  enormous  numbers  which 
are  almost  proverbial.  It  is  generally  about  the  month  of 
July  that  the  pilchard  shoals  begin  to  form,  and  the  fishing 
In  Cornwall  begins  about  August,  but  September,  October 
and  November  are  the  chief  months  during  which  the 
pilchard  fishery  is  carried  on.  Couch,  whose  home  was 
almost  among  the  pilchards  for  a  great  many  years, 
and  whose  opinion  is  always  of  value  on  §uch  subjects, 
tells  us  that  the  pilchard  is  easily  alarmed  at  a  noise, 
and  that  the  firing  of  a  heavy  gun  at  the  distance  of 
20  miles  has  been  known  to  cause  the  fish  to  sink  and  to 
disappoint  the  labour  of  the  fishermen.  This  is  very 
probable  indeed,  for  the  pilchards  swim  in  close,  compact 
bodies,  and  if  their  ascertained  whereabouts  has  been 
provided  for  in  the  arrangement  of  their  capture,  a  sudden 
disturbance  of  the  fish,  causing  them  to  sink  into  water 
too  deep  for  the  nets,  would  be  most  disappointing.  It 
seems  that  off  the  coa.sts  of  Cornw^all  and  Devon  pilchards 
are  most  abundant  in  October  and  November ;  about  the 
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end  of  December  they  disappear ;  probably  they  go  into 
deeper  water  away  from  our  shores,  or  they  may  migrate 
in  a  more  southerly  direction.     The  shoals  are  not  again 
heard  of  in  any  numbers  till  the  following  July.     Pilchards 
are  therefore  a  migratory  fish*     What  guides  them  from 
deeper  waters  to  the  Cornwall  and  Devonshire  coasts  in 
such  prodigious  schools  ?     Do  they,  like  the  herring,  come 
there  to  spawn  ?     Unfortunately,  we  are  not  so  certain  of 
the  spawning  habits  of  the  pilchard  as  we  are  of  those  of  the 
herring.    Probably  Couch  is  correct,  and  the  pilchard  spawns 
someway  from  land.     The  pilchard  spawns  certainly  in  the 
spring;  and   I  believe  that  this  is  the  more   usual    time, 
although  I  have  found,  and  other  observers  have  done  the 
the  same,  that  the  ova  are  also  well  matured  in  specimens 
during  October  ;  pointing  to  more  than  one  actual  spawning 
period  in  the  yean     Now  if  pilchards  spawn  at  the  surface 
some  way  from  land,  it  cannot  certainly  be  necessary  for 
them  to  seek  the  land  for  the  purpose  of  spawning.     In 
surface  water  in   May  and  the  summer  months  pilchards 
would   find   abundant   food    in   the   countless   swarms    of 
minute  living  crustacean  and  fish-fry  food  which  surround 
them,  far  away  from  land.     But  in  the  colder  months  of 
the  year  they  would  not  find  there  that  abundant  supply. 
But   near  the  coasts   in    October  they  would   find    that 
necessary  supply  of  food  near  the  shores.     Now  comes  the 
all-important  question,  what  as  a  rule  is  the  kind  of  food 
which  the  pilchard  seeks  ?     I  have  examined  the  stomachs 
and  intestines  of  scores  of  pilchards  taken  in  Devon  and 
Cornwall  last  October  and  November,  and  I  find,  what  I 
believe  has  never  been  definitely  noticed  before,  that  the 
chief  food  of  pilchards  at  this  time  consists  of  Dmtamacem. 
The     whole    stomach    and    intestines    are    loaded    with 
diatoms,  and  mixed  with  these  are  sometimes  a  certain 
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quantity  of  minute  entomostraca  (copepoda) ;   this   algal 

food  they  would  find  either  fringing  the  laminaria  or  other 

sea-weeds,  or  forming  a  scum  on  the  ground  near  the  coast, 

growing  abundantly  all  round  our  coasts.    The  food-seeking 

instinct,  therefore,  in  the  case  of  the  pilchard  seems  to  be  the 

motive  power  which  brings  this  fish  to  our  shores  in  October 

till  December     Why  do  they  leave  our  coasts,  apparently 

so  decidedly  and  suddenly  ?     Like  many  other  sea-fishes, 

they  find  the  temperature  of  the  shallow  coast  waters  too 

cold  for  them  in  the  winter  months.     Being  a  Mediterranean 

and  a  southern  fish,  the  pilchard  is  especially  susceptible  of 

cold  ;  hence^  it  seeks  a  more  congenial  climate  in  warmer 

latitudes,  or,  as  is  more  probable,  in  deeper  water,  beyond 

the  influence  of  atmospheric  influences.     In  the  pilchard 

then,   I  believe  that  its  periodic  visits  to  our  southern  or 

south-western    shores   are    prompted   hitherwards   by   the 

search  for  suitable  food,  such  food  being  the  algal  forms 

of  diatomaceje   and    minute    copepoda,  which    are   more 

abundant   near  the  shore   than    far  from    it   in   the   late 

autumnal  months,  and  that  its  departure  from  our  coasts 

into  deeper  water  is  prompted  by  the  temperature.    Pennant 

imagined  that  the  pilchard,  like  the  herring,  had  a  winter 

retreat,  and  that  its  motives  for  migrating  were  the  same. 

B         Food  of , — ^In  all  the  specimens  examined  by  myself  in 

V      October,    1882.  at  Brixham  and  Mevagissey,  I  found,  as 

■      already  stated,  quantities  of  diatomaceai,  with  occasional 

I       quantities  more  or  less  of  copepoda*     These  the  fish  would 

I      obtain  from  the  surface  of  the  water,  or  from  the  bottom  amid 

I      ooze,  or  from  algae  and  other  submerged  objects  of  diato- 

B      maceous  food  ;  they  would  find  plenty  also  in  the  stomachs 

I       of  various  gelatinous  Tunicata,  such  as  Aplidium.  Polyciinuin 

I      and  A  mcermcum,  which  consume  quantities  of  floating  diato- 

B      maceae  ;  the  stomachs  of  these  creatures  often  afford  quite  a 

B  VOL.  X.— E.  9,  2   C 
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harvest  of  material  to  collectors  of  these  microscopic  objects* 
Couch  speaks  of  the  contents  of  pilchards'  stomachs  as 
containing  nothing  besides  "  a  pulpy  mass  of  what  may  be 
vegetable  substance  ; "  but  in  some  instances,  he  found  **  vast 
numbers  of  a  shrimp-like  creature."  on  which  the  pilchards 
had  been  feeding  to  repletion.  The  pulpy  mass  I  have 
shown  to  be  diatmnacece,^  In  the  spring  I  have  found  the 
stomachs  of  pilchards  to  be  full  of  the  copepod  Harpagts 
typicus — male  and  female. 

Spawning, — As  already  mentioned,  pilchards  spawn  in 

•  Species  of  Diaiomaccti  noticed  in  a  Pilchard* s  stomach  and  in  testing  r — 

I  sent  a  small  bottle  containing  the  contents  of  a  pilchard's  stomach 
and  intestine  to  Mr.  Laurence  Hardman  of  Birkenhead,  a  geotl^nan 
well  versed  in  the  diatomaceae.  He  has  kindly  examined  these  things 
for  mcp  and  has  sent  the  following  report :  "  A  very  large  percentage 
of  the  diatoms,  probably  more  than  90  per  cent,  are  (i)  Coscim>disctu 
iccentricus  and  varieties.  The  next  most  abundant  species  is  {2)  PO' 
dosira  maculaia.  These  two  diatoms  have  frequently  been  found  in 
the  stomachs  of  Pectens,  from  the  south  of  England,  especially  on  the 
coasts  of  Sussex,  Hants,  and  Dorset,  Following  these  perhaps  the 
most  abundant  diatom  is  (3)  Triceratium  altcrnans ;  next  (4)  Orthosira 
marina^  this  previous  to  being  boiled  in  acid  was  in  filaments,  but  now 
the  valves  are  all  separated.  All  the  other  forms  1  have  met  with 
r>eyond  these  are  very  sparse,  1  therefore  note  them  in  alphabetical 
order,  without  reference  to  their  comparative  numbers,  (5)  ActiHiH 
cyclus  Mndulatus,  (6)  A.  crassuSy  (7)  Biddulphia  aurita,  (8)  Diatoma, 
tlongata^  (9)  Dictyocha  fibula^  (10)  Grammatophora  marina^  (11)  Pin- 
nularia  cyprinus^  (12)  Naxnculaf  specimen  very  small  and  pandusi- 
form,  {13)  PUurasigma  angulatum,  (14)  P.  Iransversalt^  (15)  A*A#- 
phontis  f  species  (probably  rhombus)^  {16)  RkixosoUmia  styli/0rmh^ 
(17)  Stauroneis  pulchella,  (18)  Surirelia  fastuosa^  {19)  Zyg9€tr^i 
rhombus,  (20)  Coscinodiscus  radiatus,  (21)  C  lineatus.  I  should  also 
notice  that  there  arc  several  varieties  in  what  I  call  Coscim^iicu$ 
ecantricus;  some  might  be  considered  Odaniodisci  firom  their  spinous 
margins,  and  others  have  marginal  or  rather  sub  marginal  processes 
or  tubercles.  They  may  probably  belong  to  the  genus  Iffterost^hania 
(Ehr*),  or  the  genus  Pertthyra  (Ehr,).  There  may  probably  be  other 
species  besides  those  enumerated,*' 
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spring  or  early  summer,  and  this  is  the  general  time  ;  it  is, 
however,  possible  that  some  fish  spawn  in  the  autumn,  but  I 
do  not  think  that  this  is  the  usual  time.  I  have  just  received 
an  interesting  letter  from  Mr.  Matthias  Dunn,  of  Mcvagissey, 
Cornwall,  a  gentleman  whose  acquaintance  I  deem  myself 
fortunate  in  having  been  able  to  make  ;  an  excellent  and 
close  observer  of  facts  and  one  very  cautious  in  his 
conclusions  unless  based  on  reliable  evidence.  On  my 
enquiry  of  him  whether  he  considered  the  late  Mr.  Couch's 
opinion,  that  the  pilchard  spawn  floated  in  a  tenacious 
connected  mucus,  to  be  borne  out  by  his  ow^n  observations, 
Mr.  Dunn  writes  : — '*  It  is  seldom  that  Couch  is  in  error, 
but  with  regard  to  the  pilchard  spawn  he  certainly  made 
a  great  mistake,  and  I  can  well  understand  how  it  was 
done,  I  believe  he  saw  the  pilchard  spawn  from  Polperro 
hills,  and  trusted  to  the  statement  of  others,  and  that  they 
misled  him.  What  I  believe  to  be  pilchard  spawn  is  to  be 
seen  along  our  coasts  the  last  week  in  June  ;  every  globule 
is  disconnected  and  free  from  its  neighbour  ;  on  warm 
sunny  days  the  spawn  rises  to  the  surface  of  the  sea,  and  if 
the  wind  is  blowing  gently  shorewards,  it  will  be  seen 
collected  close  to  the  rocks  in  vast  quantities,  colouring 
the  sea  on  its  surface  like  yellow^ish  brow^n  paper,  for  miles 
in  extent  ;  but  it  is  not  connected,  and  only  collects  like 
floating  sea-weed  on  the  ^^gc  of  the  water  where  the  tide 
changes,  or  by  the  sea-beach  on  the  land  ;  it  has  nothing 
sticky  or  gluey  about  it ;  still,  after  all,  this  may  not  be 
pilchard  spawn.  I  have  tried  to  hatch  it  out  these  two 
years,  but  so  far  have  failed.  This  fish  spaw^ns  about 
twenty  miles  from  land,  and  it  is  rather  a  wonder  how  it  gets 
so  close  to  shore.  I  once  got  a  pilchard  to  spaw^n  in  a 
bucket  of  water,  the  spawn  floated  and  was  like  the  spawn 
I  have  described.     The  pilchard  spawn  is  a  shade  smaller 
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in  its  globular  cn^a  than  tbe  herring  ^amn^  There  seems 
to  be  little  doubt  that  Mr.  Dunn*s  floathi^  ova  were  those 
of  the  pQcfaard,  but  still  abscdute  pfoof  is  required  before 
one  can  be  absolutely  certain  oo  this  potnt  It  seesns 
ptettjr  dear  also  that  Couch's  floating  ova  '^  of  tbe  thickness 
of  broirn  papcr^"  extendir^  several  miles  in  length,  are  also 
pilchard  spawn,  but  that  this  latter  gentleman  was  in  ennor 
in  attributing  to  the  spawn  a  tenacious  jelly-like  consistent. 
As  the  pilchard  takes  abundant  food  during  tbe  autumn 
and  early  winter  months  when  it  is  found  on  the  coasts  of 
Cornwall  and  Devon,  and  as  the  herring  is  known  to  be 
an  abstainer  from  food  at  its  time  of  spawning,  and  as 
other  fish  likewise  are  more  or  less  abstainers  at  spawning 
time.  It  is  A  priori  probable  that  the  pilchards'  migrations 
Goastwards  are  not  mainly  for  spa^Tiing  purposes  ;  and  as  it 
is  pretty  certain  that  they  spawn  twenty  miles  or  so  from 
the  land,  a  shoreward  journey  cannot  be  necessary  for  that 
purpose  ;  hence  it  may  fairly  be  assumed  that  the  food- 
tnstinct  directs  their  movements  northwards  and  the  cold 
of  winter  drives  them  away  from  the  shores  into  deeper  and 
warmer  water. 

Of  the  growth  of  the  pilchard  I  believe  nothing  is 
definitely  known.  It  attains  to  eleven  inches,  the  ordinary 
size  is  from  seven  to  nine  inches  in  length. 

Modes  of  capture. — By  the  seine  and  by  the  drift-net 
(Some  account  of  the  mode  of  using  the  seine-net  has  been 
given  when  speaking  of  herring  fishery.)  It  has  been  found 
by  experience  that  the  pilchards  first  strike  the  north  shore 
of  Cornwall,  a  little  above  St.  Ives,  and  then  follow  the  line 
of  coast  southwards,  and  this  generally  takes  place  during 
particular  months  of  the  year.  When  this  season  has  come 
v^ound^  men  bearing  the  title  of  "  hucrs  "  arc  stationed  on 
Is  and  other  suitable  situations  to  look  out  for  the 
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expected  shoals  and  by  signals  to  point  out  to  the  fishermen 
in  the  Bay  the  direction  which  the  fish  are  taking.  (Plate  XI .) 
"  When  fish  are  passing/'  writes  Mr.  Howard    Fox  (in 
Land  and  Water,  Oct  1868),  "immense  excitement  prevails 
in    the    fishing    towns,   and   the    inhabitants   rush  about 
shouting,  *  Hev*ah,  hev*ah,  hev*ah/  a   magic  sound  For  all 
Cornishmen,     At  St.  Ives,  in  addition  to  the  main  seine,  one 
or  more  stop-nets  are  simultaneously  shot  at  right  angles 
to  it,  thus  more  speedily  and   effectually  cutting  off  all 
means  of  escape    for    the   fish   that    have   been    partially 
surrounded  by  the  seine.     From  one  seine,  5500  hogsheads 
have  been  enclosed,  landed  and  cured  at  St.  Ives,  equal  to 
about   fifteen  million  fish  ;    but  1000  hogsheads  is  a  fine 
catch,   and  much  above  an  average    on    the  south  coast. 
Several  years  ago  a  seine  at  St  Ives  was    considered  to 
have  enclosed  8500  hogsheads,  equal  to  about  twenty-one 
to  t\venty*five  million  fish,  when  this  immense  body  split 
the  net,  and  only  about  800  hogsheads  were  saved.     The 
I  seiners  have  various  difficulties  to  encounter  when  trying  to 
enclose  a  shoal  of  pilchards,  and  it  is  more  common  to 
.miss  than  to  have  a  successful  *  shoot/     The  tide  has  to  be 
carefylly  considered,  for  it  runs  with  great  force  off  all  the 
headlands,  and  often  carries  a  seine  on  a  rock  and  splits  it. 
After  a  shoal    is    fairly  enclosed  and  the  seine  moored, 
there  are  still  many  dangers  and  perils ;  for  instance,  the 
Rashleigh  seine  at  Port  Gavem,  near  Tintagel,  enclosed  a 
fine  shoal,  but  next  day  a  ground  sea  came  on  which  lifted 
the  foot-ropes  and  enabled  the  fish  to  escape.     Four  days 
later  the  same  seine  again  enclosed  a  fine  lot  of  fish,  and 
while   the  men  were  on  shore  they   discovered,    to   their 
dismay,  the  head  of  a  seal  in  their  seine,  which  gentleman 
had  broken  through  the  net,  and  after  feasting,  broken  out 
again,  thus  opening  two  magnificent  means  of  exit  for  the 
fish,  so  that  only  thirty  hogsheads  were  saved  instead  <ii 
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500  or  600  hogsheads.  .  .  .  Drift-boats  can  set  their  nets 
anywhere  and  have  so  many  and  such  long  nets  that  if 
these  were  joined  together  end  to  end  they  would  extend 
400  miles  in  length,  and  make  as  it  were  a  wall  or  fence 
round  the  entire  coast  Seines^  on  the  contrary,  can  only 
be  shot  on  certain  stations  or  stems  when  the  water  is 
shallow  and  the  ground  smooth/* 

The  drift-net  fishery  affords  the  larger  proportion  of  the 
pilchards  which  are  annually  consumed  in  Cornwall,  but  the 
seine  catches  most  fish.  Pilchard  fishing  is  very  uncertain. 
Very  few  were  caught  on  the  night  I  was  in  Mevagissey. 
On  one  occasion  ten  boats  with  drift-nets  went  out  in 
Torbay,  opposite  Paignton  ;  no  distance  separated  the  boats  ; 
eight  took  nothing,  one  got  about  100,  and  one  boat  several 
thousand — in  such  compact  bodies  do  they  swim.  Large 
bodies  of  pilchards  may  be  attracted  to  the  vicinity  of  the 
boats  by  throwing  into  the  water  a  quantity  of  cod*s  roe, 
imported  from  Norway  for  this  purpose  The  French 
fishermen  adopt  this  plan  in  their  sardine  fishing. 

Quality  of  flesh. — Excessively  oily  and  very  inferior  in 
flavour  to  the  herring.  Large  numbers  are  salted  and 
consumed  during  the  winter  in  Cornwall  and  Devonshire. 
Many  are  also  sold  and  eaten  fresh.  When  a  pilchard  is 
out  of  condition  it  is  insipid  and  poor  ;  when  in  good 
condition  its  abundance  of  oil  forbids  it  being  much  prized  as 
food  in  a  fresh  state.  Pilchards  were  not  much  used  as  food 
in  England  except  in  Cornwall  and  Devon  ;  but  they  arc 
now  sometimes  to  be  seen  in  some  of  our  Midland -markets. 
If  they  are  to  be  eaten  fresh  they  should  be  cooked  as  soon 
as  possible  after  they  are  taken  out  of  the  water,  for  the 
flesh  soon  deteriorates  in  quality.  They  may  be  fried  as 
herrings.  The  approved  method  of  cooking  them,  accord- 
ing to  Mr.  Howard  Fox,  "  is  to  split  and  pepper,  place  one 

h  flat  on  another,  backs  outside,  and  roast  on  a  gridiron.** 
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This  is  the  process  provinclally  termed  "scrowh'ng."  An 
admirable  way  of  curing  them  is  that  of  "  marinating,*'  and 
we  are  convinced  this  fish  when  so  prepared  has  only 
to  be  known  to  be  thoroughly  appreciated  as  an  indis- 
pensable accompaniment  of  the  breakfast  table.  Messrs, 
Gilson  and  Company,  Bond  Street,  have  some  "  marinated  " 
pilchards  as  samples  for  the  curious.  The  marinating 
process  is,  I  believe,  to  soak  the  fish  in  strong  salt  water 
(Latin  marinus^  "  belonging  to  the  sea  '*),  and  afterwards  to 
place  them  in  vinegar  or  oil  When  I  was  in  Cornwall  I 
was  told  that  most  people  prefer  them  thus  tnarinated. 

Commercial  value, — It  is  not  possible  to  give  even  an 
approximate  notion  of  the  annual  average  value  derived 
from  the  pilchard  fisheries,  because  there  are  no  published 
records  of  the  amount  of  fish  which  are  consumed  at  home 
every  year,  an  amount  which  is  very  large  indeed  ;  but 
with  regard  to  the  salted  pilchards  which  are  exported  to 
the  chief  Italian  markets,  records  have  been  for  many  years 
published  every  year.  The  following  statement  of  the  total 
number  of  pilchards  exported  with  price  per  hogshead  is 
from  Messrs.  G,  C.  Fox  and  Company's  Pilchard  Circular  for 
1882  ;  it  gives  a  summary  since  1870  to  1882. 


Year. 

-foul. 

Price  per  hogshead  to  Carers. 

1870 

1871 

1872 

1873      ....... 

1874 

187s 

1876      ....... 

1877 

1878 

1879 ! 

1880       .,.,... 
I88I 

6,o48i 
45,683i 

1    i.i38i 
118,406 
31,019 
S19 
'\  7»543i 
7,337i 
9t903      : 
9.477 
10,309 

n,937J 

11,843 

13.963 

60s.  to  90;.                        1 
2CW,  to  6ai.  Sd, 
Previous  seasoii*s  fish, 
38J.  to  85J.                         1 
25^,  to  SIX 

Previous  season*s  fish- 
dor,  to  891. 
S2J.  to  95 J. 
52J.  to  JOOJ. 
4af,  to  Sou. 
30J.  to  60X. 
41  J.  to  68 J. 
55^  to  80J. 
42J.  to  751, 
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Referrii^  t>ack  to  Ifr.  Fox's  drcolar  since  the  year  1815, 
the  next  largest  export  to  that  of  1871  was  in  1847,  when 
41^23  hogsheads  were  exported,  and  die  minimnm  700 
hogsheads,  in  18291  The  chief  Italian  markets  for  die 
pilchards  import  are  Genoa,  Leghorn,  Civita  Veodiia,  and 
N^)les,  and  the  Adriatic  (Venice),  of  whidi  N^iks  imports 
the  greatest  nombers 

A  short  account  of  converting  pilchards  into  fumadas  or 
fermade  is  here  given  from  Mr.  Howard  Fox's  contributions 
Xo  Land  and  Water.  ''Wpmen  arrange  diem  ;  first  putting 
a  layer  of  salt,  then  a  lajrer  of  pilchards^  and  so  on  till 
the  'bulk'  is  from  3  to  5  feet  high:  the  outside  row  of 
fish  is  laid  with  die  heads  out  and  sl^tly  turned  up  and 
the  inner  rows  at  right  angles  to  them. 

*^  French  and  Spanish  salt,  being  a  larger  grain,  is  much 
preferred  to  English  for  this  purpose.  The  fish  remain  in 
the  bulk  for  30  days,  during  which  time  brine  and  ofl  drain 
from  diem  into  {Mts  specially  arranged  for  die  purpose. 
They  are  then  taken  out,  sifted  free  firom  the  dry  salt, 
washed  in  a  sieve,  and  placed  in  regular  order  in  casks  of 
SO  gallons,  called  hogsheads,  the  tails  of  the  fish  pointii^  to 
the  centre,  and  the  heads  out 

"  Pressure  is  next  applied  by  means  of  levers  to  which 
weights  are  hung,  and  the  casks  are  refiUed  and  pressed 
three  times  during  the  space  of  nine  da>-s ;  theVeigfat  of  the 
hogshead  should  then  be  476  lbs.,  and  the  fish  in  each 
cask  will  vary  from  2500  to  3000  according  to  size ;  all 
under  8  indies  in  length  being  usually  excluded  and 
packed  separately  in  other  casks  to  be  sold  as  small  fish, 
diiefly  for  home  consumption.  The  entire  cost  of  curing 
;  firom  I5i:  to  22i:  per  hogshead  Whilst  the  pressure 
applied,  the  <nl  escapes  from  crevices  left  for 
in  die  bottom  of  the  barrels     From  2  to  4 
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gallons  of  oil  are  obtained  from  each  hogshead  of  summer 
fish.  Pilchard  oil  is  sold  in  Bristol  and  is  converted  into 
cod  oil  by  forcing  steam  through  it,  and  other  processes, 
the  price  being  always  governed  by  that  of  cod  oil,  and 
var>ing  from  £yi  to  ^^40  per  ton.  Pilchard  oil  is  excel- 
lent for  mixing  paints,*'  This  process,  thus  well  described 
by  Mn  Howard  Fox,  I  witnessed  at  Mevagisscy  last 
October,  where  I  also  saw  the  sardine  manufactory,  which 
I  hope  will  ere  long  be  able  to  cope  successfully  with  the 
French  system,  and  help  to  lower  the  price  of  their 
tinned  boxes  of  sardines,  which  at  present,  having  almost 
a  monopoly,  is  excessively  high  and  not  within  the  reach  of 
general  consumers. 

Names, — ^The  origin  of  the  word  pilclmrd  is  obscure ;  the 
final  d  is  excrescent  The  old  spelling  of  the  name  was 
pildier ;  "fools  are  as  like  husbands  as  pilchers  are  to 
herrings"  (Shakespeare,  Twelfth  Night,  iii.  i) ;  probably  of 
Celtic  origin  ;  compare  the  Irish  pilseir^  "  a  pilchard" 
Satchell  gives  the  following  provincial  xvssn.^'^^gipsey- furring^ 
lurring-bairn,  kiddle-winks,  pilchard  and  sprat.  The  Medi- 
terranean sardine^  which  is  only  a  variety  of  the  pilchard, 
derives  its  name  from  the  Greek  irapSa,  or  <TapViin\  (i)  which 
is  described  by  Pliny  as  an  elongated  pelamys  or  **  tunny;*' 
the  fish  meant  is  uncertain  ;  it  was  preserved  as  a  salt  relish, 
and  had  its  name  from  the  island  of  Sardinia. 

"  It  was  a  salt  luxury  in  high  repute  long  before  men 
had  found  out  the  art  of  saturating  it  with  fine  oil,  and 
preserving  it  in  a  bath  of  the  same,  hermetically  sealed  in 
boxes.  It  is  mentioned  by  Epicharmus*  muse  as  among  Ae 
friandise  served  at  Hebe's  wedding  breakfast,  and  as  Galen 
has  pronounced  *  Sardtca  salsamenta,'  to  be  the  pleasantest 
of  relishes,  and  Apicius  has  entered  it  in  his  famous 
book  of  recipes  as  a  fit  subject  for  farcii^  it  v*as  (Vo\]taOw«is% 
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in  one  of  those  forms  a  favourite  mets  at  most  opsophagists' 
tables."  l^he  **sardica  salsamenta  **  of  Galen  reminds 
one  of  the  marinated  pilchards  of  the  modern  inhabitants 
of  Cornwall. 

General  description. — The  pilchard  is  at  a  glance  dis- 
tinguishable from  the  herring  by  the  radiating  striae  on  the 
gill-coven 

The  following  description  is  given  by  Giinther ; — 
"  The  height  of  the  body  is  nearly  equal  to  the  length  of 
the  head,  which  is  one-fourth  of  the  total  (without  caudal). 
Lower  jaw  but  slightly  prominent ;  the  maxillary  extend- 
ing somewhat  beyond  the  vertical  from  the  front  margin  of 
the  eye.  No  teeth  on  the  palate  or  on  the  tongue.  Gill- 
rakers  very  fine  and  long,  closely  set  Ventral  fins  inserted 
below  or  nearly  below  the  middle  of  the  base  of  the  dorsal 
Origin  of  the  dorsal  fin  considerably  nearer  to  the  end  of 
the  snout  than  to  the  root  of  the  caudal  There  are  from 
12  to  14  abdominal  scutes  behind  the  base  of  the  ventral' 
fins.  Operculum  with  very  conspicuous  radiating  striae 
descending  towards  the  suboperculura,  A  small  blacldslij 
spot  in  the  scapulary  region.*' 

Var,  a, — Sardina. 

Base  of  the  ventral  fin  below  the  middle  of  the  base  of 
the  dorsal ;  gill-rakers  a  little  shorter  than  the  eye 


Var»  b. — PikJuirdus. 

Base  of  the  ventral  fin  behind  the  middle  of  the  basej 
of  the  dorsal ;  gill-rakers  a  little  longer  than  the  eye. 

There  is  a  species  or  probably  only  a  climatal  variety  of 
the  pilchard,  which  occurs  on  the  Pacific  coasts  of  America, 
Jai>an,  and  New  Zealand,  viz.  the  Qupea  sagax  (sec  Giin- 
ther*3  Catalogue,  vii.  p.  445). 
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The  Conger-Eek 
Family  Mur(jsnidm, 

'*  Body  elongated,  cylindrical  or  band-shaped,  naked  or 
with  rudtnaentary  scales  ;  vent  situated  at  a  great  distance 
from  the  head  ;  ventral  fin  none ;  vertical  fins,  if  present, 
confluent^  or  separated  by  the  projecting  tip  of  the  tail ; 
sides  of  the  upper  jaw  formed  by  the  tooth-bearing  max- 
illaries,  the  fore  part  by  the  intermaxillary,  which  is  more 
or  less  coalescent  with  the  vomer  and  ethmoid.  Humeral 
arch  not  attached  to  the  skull  Stomach  with  a  blind  sac  ; 
no  pyloric  appendages.  Organs  of  reproduction  without 
efficient  ducts/'     (Gunther.) 

The  Muraenidse  are  widely  distributed,  and  are  found  in  the 
seas  and  fresh  waters  of  the  temperate  and  tropical  regions. 

Genus  Conger. — "  Scaleless  ;  cleft  of  the  mouth  wide,  ex- 
tending at  least  to  below  the  middle  of  the  eye.  Maxillary 
and  maodibulary  teeth  arranged  in  series,  one  of  which 
contains  teeth  of  equal  size,  and  so  closely  set  as  to  form  a 
cutting  edge ;  no  canine  teeth  ;  vomerine  band  of  teeth 
short;  pectoral  and  vertical  fins  well  developed,  the  dorsal 
commencing  behind  the  root  of  the  pectoral  ;  gill-opening 
large,  approximate  to  the  abdomen  ;  the  posterior  nostril 
opposite  to  the  upper  or  middle  part  of  the  orbit,  the 
anterior  in  a  tube  ;  eyes  well  developed  ;  seas  of  the  tem- 
perate and  tropical  regions. 

"The  skeleton  of  Conger  is  distinguished  from  that  of 
Anguilla  by  the  greater  development  of  the  transverse 
processes  of  the  vertebrae,  especially  of  the  caudal 

"The  caudal  vertebrae  of  Anguilla  have  no  transverse 
processes/'     (Giinthcr.) 

rii77po9.~Aristot.  I  S»  §  2 ;  il  9i  §§  4,  S  ;  »-  11,  §  8 ;  vi. 
16,  §  6;  viiL  4,  §  2,  Sec     Oppiao,  Halieut  I  113,  521. 
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Conger.— YWny,  ix.  24,  37  ;  Plautus»  Mil  3, 1  162  ;  Pets. 
i-  3i  30. 

Congre. — Belon,  de  Aquat,  p.  162  ;  RondeL  L  p.  308. 

Murmta. — Artedi,  Spec,  Pise.  p.  40,  No,  3  ;  Gen.  p.  24a 

Murmfui  conger. — Lin.  Syst  Nat  i.  p.  426 ;  Lac6p.  ii 
p.  268  ;  Donovan,  Brit  Fish.  v.  pi  119;  Nilss.  Skand.  Faun, 
iv.  p.  680. 

AnguUla  conger, — ^Flem,  Brit  Anim.  p.  200 ;  Jenyns*  Man. 
p.  478. 

Conger  vulgaris, — Cuv.  R.  Anim. ;  Yarrell,  ii.  p.  402 ; 
Thompson,  Nat  H,  Ire!,  iv.  p.  227  ;  Giinther's  Catal.  viiJ. 
p.  38. 

Tlie  Conger^  or  Conger-eeL~W\\\nghhy,  p.  1 1 1,  tab,  G,  6 ; 
Pennant,  Brit  Zool.  iii.  p.  196  ;  Couch^  iv.  p.  340,  pi.  238. 

Leptocepkalus  morrissii  auctorum  is  the  abnormal  larval 
conditton  of  the  conger. 

Geographical    ilis/ribut ion, -^Thc    conger    has    a    very  ^m 
wide  geographical  distribution,  being  found  off  the  coasts  ^H 
of  Europe,   in   the  Mediterranean,  South  America,  East 
India  Archipelago,  Japan  and  Tasmania,     It  occurs  on  all 
the  rocky  parts  of  the  British  shores,  and  is  very  abundant 
on  the  coast  of  Cornwall  and  Devonshire. 

General  fiabiis. — Congers  prefer  deep  water,  and  are 
fond  of  retiring  to  holes  or  crevices  in  the  wells  ;  this  rock- 
loving  habit  may  be  observed  in  specimens  kept  in  the 
large  tanks  of  our  aquaria.  They  are  susceptible  to  cold 
and  to  changes  in  the  temperature.  Some  prefer  to  keep 
rather  to  sandy  shores,  and  to  bury  themselves  in  the  mud 
or  sand,  from  whence  people  acquainted  with  their  habits 
dig  them  out  on  the  retreat  of  the  tide.  They  arc  not 
generally  great  wanderers.  They  feed  principally  in  the 
night,  and  are  excessively  voracious,  not  sparing  their  own 
kind,  a  fact  mentioned  by  Aristotle.     A  conger,  moreover, 


m 
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when  captured,  often  exhibits  great  ferocity ;  *'  flying  at 
you  like  a  buU-dog,"  is  a  fisherman*s  expression*  Thompson 
(Nat  Hist  of  Ireland,  iv,  p.  228)  relates  how  a  gentleman 
once  cut  the  head  off  a  conger,  and  holding  the  severed 
member  in  his  hand,  his  servant  set  about  taking  the  hook 
out  of  his  mouth,  when  the  teeth  closed  on  his  thumb,  as  if 
in  life,  and  bit  him  desperately.  It  was  only  by  cutting  the 
jaw  to  pieces  that  the  thumb  was  liberated.  Again,  Mr.  R, 
Paterson  was  witness  to  the  following  occurrence.  "  Two 
fishermen  had  brought  the  produce  of  their  long-line  fishing 
to  shore  ;  among  their  captures  was  a  large  conger-eel,  off 
which  they  chopped  the  head,  left  it  tying  on  the  beach, 
and  departed  ;  a  little  bare-footed  boy  strolling  along  soon 
afterwards  began  "  poking  "  his  toes  into  the  mouth  of  the 
eel  To  his  amazement  the  jaws  closed  on  his  foot,  and 
held  him  fast  until  his  cries  brought  the  neighbours  to  his 
assistance."*  The  conger  uses  its  powerful  tail  with 
great  effect  "When  taken  on  board,"  says  Couch,  "  and 
left  undisturbed,  the  sensitive  powers  of  its  tail  are 
employed  in  searching  out  the  nature  and  limits  of  its 
prison  ;  and  then  this  organ  is  stretched  out  to  lay  hold  of 
the  gunwale ;  by  fixing  its  holdfast  on  which,  a  reversed 
muscular  contraction  is  put  in  force,  and  the  whole  body  is 

*  Couch  mentions  the  two  following  anecdotes,  which  appear  to 
savour  of  *'  the  maxvellous.^^  "  A  Ijsherman  had  safely  taken  a  siout 
conger  into  his  boat,  when  the  fish  snapped  at  and  caught  his  foot 
within  his  mouth,  and  sprang  overboard,  carrying  his  shoe  with  it. 
In  another  instance,  where  the  fish  was  of  a  large  size,  the  result  was 
rather  amusing  than  fonnidable,  but  the  lesson  to  be  taught  is  that 
there  is  danger  in  incautiously  meddling  with  these  iish.  A  man  had 
thrust  his  foot  into  the  mouth  of  a  conger  that  showed  little  signs  of 
life,  when  suddenly  the  jaws  grasped  it,  and  an  active  revolving  motion 
began  by  which  he  was  dashed  to  the  ground  with  considerable 
violence." 
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turned  overboard ;  to  prevent  which,  however,  when  the 
fish  is  first  taken,  it  is  usual  to  inflict  a  smart  blow  with  the 
&€ft  or  bludgeon  on  the  root  of  the  tail,  or  on  the  vent, 
either  of  which  is  efTectual  in  disabling  the  victim.  But 
again,  if  the  hungry  fish  has  had  the  mishap  to  have  found 
its  way  into  a  crab-pot,  the  method  of  escape  is  with  some 
amount  of  difference,  although  the  tail  is  still  the 
instrument  employed.  Thrust  between  the  upright  willow 
rods,  they  are  thus  pressed  asunder  to  allow  of  the  reversed 
muscular  action  of  the  body,  and  at  last  of  the  passage  and 
escape  of  the  head.  A  further  and  somewhat  different 
proceeding  is  the  resource  when  the  fisherman's  hook  is 
fastened  in  the  jaws ,  and  a  revolving  action  is  particularly 
successful  when  the  line  is  of  the  sort  termed  a  bultey  or 
longline ;  especially  when  also  the  fish  is  at  an  early  stage 
of  growth :  for  fishermen  report  that  this  method  of 
deliverance  is  less  frequently  employed  by  the  older  fish.  As 
soon  as  the  restraint  is  felt,  the  revolving  motion  begins, 
by  which  the  shorter  line  is  twisted  into  a  ball,  with  a  force 
that  is  often  sufficiently  strong  to  wrench  the  hook  from  the 
jaws."  This  revolving  motion  is  not  peculiar  to  the  conger, 
for  the  common  eel  of  our  rivers  and  ponds  is  given  to  the 
same  device, 

F(}od  ^/—Lobsters,  crabs»  and  other  Crustacea,  small 
fishes,  molluscs ;  said  to  devour  largely  herring  spaw*n  ; 
though  at  times  voracious,  the  conger  s  appetite  is  variable, 
and  in  the  opinion  of  the  fishermen  it  exercises  delicate 
choice  in  what  it  devours.  "  If  a  whelk  was  to  get  on  the 
bait,'*  said  Robinson  Crusoe  to  Mr.  F.  Buckland,  **  the 
conger  would  never  touch  it.  not  if  you  was  to  bide  all 
night ;  there's  not  a  delicater  fish  as  swims/*  Congers, 
unless  sorely  pressed  by  hunger,  will  not  take  tainted  bait ; 
they  dev^our  soles  and  plaice,  &c, ;  skulpins  and  even  the 
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well-armed  weaver  fish  are  often  found  in  their  stomachs. 
Couch  relates  that  he  has  taken  a  lobster  of  the  largest 
magTiitude  from  the  stomach  of  the  conger,  and  that  one  of 
fifty  pounds*  weight  was  found  to  have  once  seized  a  hake 
weighing  four  pounds,  which  it  had  laid  hold  of  high  in  the 
water,  and  that  the  conger  will  sometimes  mount  to  a 
depth  of  seven  or  eight  fathoms  over  the  sounding  of  fifty 
fathoms.  Mr  Templeton  in  a  note  published  by  Thompson 
states  that  a  vessel  was  once  wrecked  on  the  coast  of 
Rathlin,  laden  with  salt  herrings,  and  that  the  congers  ate 
voraciously  of  the  salt  fish,  and  great  numbers  died  and 
were  washed  on  shore,  after  this  unlucky  feast,  for  several 
days. 

Spawning. — Every  one  who  has  paid  any  attention  to 
the  spawning  of  eels  is  well  aware  how  the  whole  question 
is  still  beset  with  difficulties  and  uncertainty ;  and  although 
this  is  true  more  completely  and  decidedly  in  the  case  of 
our  fresh- water  eels  {Angtulla),  yet  even  in  the  case  of  the 
marine  conger  much  remains  to  be  explained 

Speaking  of  the  common  fresh-water  catadromous  eel, 
Dn  Jacoby  well  observes—**  Among  all  the  animals  that 
surround  us  the  eel  is  the  only  one  which  has  never  un- 
veiled the  secret  of  its  propagation »  even  to  the  most 
persevering  investigators.  This  assertion,  made  almost 
forty  years  ago  by  Martens  in  his  work  *  Italien/  is  true 
to  some  extent  even  at  the  present  day.  To  a  person  not 
acquainted  w^ith  the  circumstances  of  the  case  it  must  seem 
astonishing— and  it  certainly  is  somewhat  humiliating  to 
men  of  science — that  a  fish  which  is  commoner  in  many 
parts  of  the  world  than  any  other  fish,  the  herring  perhaps 
excepted,  which  is  daily  seen  in  the  market  and  on  the 
table,  has  been  able,  in  spite  of  the  powerful  aid  of  modern 
science,  to  shroud  the  manner  of  its  propagation,  its  birth 
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and  its  death  in  darkness,  which  even  to  the  present  day 
has  not  been  completely  dispelled  There  has  been  an  eel 
question  ever  since  the  existence  of  natural  science.**  (The 
Eel  Question »  U*  S.  Report,  p.  463.)  One  great  puzzle  was 
that  for  ages  no  male  eel  had  ever  been  seen.  Patient 
investigators,  from  time  to  time,  described  what  they  con- 
sidered to  be  the  male  sexual  organs,  but  then  some  other 
investigator  arose,  and  proved  that  what  others  had  taken 
for  undoubted  evidence  of  the  male  organs  turned  out  to  be 
something  else.  Of  course  the  actual  detection  of  moving 
spcrmatozoids  in  an  organ  would  settle  the  matter  at  once  ; 
but  the  exceeding  minuteness  and  active  movements  of 
these  bodies  render  satisfactory  conclusions  difficult  of 
attainment ;  it  is  easy  to  mistake  the  trembling  motions  of 
minute  particles — "  Brown*s  molecular  movement/'  for 
instance— for  true  spermatozoa.  If  the  characteristic  caudal 
vibrating  filament  of  each  spermatozoon  reveals  itself,  then 
there  can  be  no  doubt  of  the  nature  of  the  moving  particle  ; 
but  those  who  have  examined  the  milt  of  various  iishes 
know  that  it  is  difficult,  even  under  very  high  microscopic 
powers,  to  satisfy  the  eye  in  many  instances  of  the  existence 
of  the  caudal  filament  Although^  as  a  rule»  a  spermatozoon 
is  a  minute  round  or  oval  body  with  a  moving  tail,  some 
spermatozoa  seem  to  be  merely  globular  in  form,  and  to  be 
destitute  of  a  filament  At  last,  however,  it  seems  that  male 
eels  and  congers  have  been  discovered.  Dr.  Syrski,  formerly 
director  of  the  Museum  of  Natural  History  at  Trieste*  now 
Professor  in  the  University  of  Lemberg,  took  up  once  again 
the  eel  questioa  In  a  certain  number  of  eels  (November 
1873)  examined  by  Dr.  Syrski  he  discovered  a  new  organ 
which  had  never  before  been  seen  within  the  eel  by  any 
former  investigator,  although  tens  of  thousands  of  eels  had 
been  zealously  studied.     **  Syrski  published  his  discovery  in 
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the  April  number  of  the  Proceedings  of  the  Imperial 
Academy  of  Sciences,  Vienna,  in  1874.  The  most 
important  point  of  the  discovery  was  stated  to  be  that  in 
all  the  specimens  of  eels  in  which  the  Syrskian  organ  was 
found,  the  well-known  collar  and  cuff- shaped  ovary,  the 
female  organ  of  generation,  was  entirely  wanting.  It  was 
evident  from  this  that  eels  were  not  hermaphrodites.  The 
question  now  arose,  Is  the  newly-discovered  organ  in  the  eel, 
in  its  external  form  as  well  as  inner  structure,  so  different 
from  the  ovary  that  it  cannot  possibly  be  considered  as  a 
partially  developed  or  shrunken  state  of  that  organ  ?  Ac- 
cording to  all  researches  which  have  up  to  this  time  been 
made,  there  is  the  highest  kind  of  probability  that  this 
newly-discovered  structure  is  actually  the  long-sought  male 
organ  of  generation.  Stilt,  at  that  time,  so  far  as  Syrski 
investigated,  though  there  was  great  probability  in  his 
opinion,  it  yet  lacked  positive  proof  by  the  detection  of  the 
spermatozoids  in  the  Syrskian  male  organ.  The  conger  eel 
has  lately  afford ed  what  may  be  considered  a  confirma- 
tion of  Syrski's  views.  Dr.  Otto  Hermes  discovered  sper- 
matozoa in  the  spermaries  of  the  conger  eel  in  June  1879, 
This  most  interesting  and  important  discovery,  with 
Syrski's  work,  marks  quite  an  epoch  in  the  natural  history 
of  the  eel.  "  Since  the  beginning  of  last  spring,  when  the 
eel  fisheries  in  our  part  of  the  country  commenced,  I  have 
given  my  undivided  attention/'  writes  Dr.  Hermes.  *'  to  the 
eel  question,  to  dispel,  if  possible,  the  darkness  which  still 
hides  the  life  of  this  mysterious  fish.  I  do  not  hesitate 
to  communicate,  at  the  present  time,  the  results  of  my 
investigations  to  the  readers  of  the  Circular,  with  the  hope 
of  stimulating  others  to  make  obser\'ations  of  this  problem. 
It  was  natural  to  extend  these  investigations  to  the 
formation  and  development  of  the  sexual  organs  c^C  iVssi. 
VOL,  X— E  9.  t^ 
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sea  eel  {Conner  vulgaris),  which  ^o  closely  resembles  the 
fresh-water  eel,  all  the  more  as  its  sexual  organs  and 
the  manner  in  which  it  reproduces  its  species  are  like- 
wise but  little  known.  If  positive  facts  could  be  ascer- 
tained with  regard  to  this  eel,  it  would  be  tolerably  safe 
to  conclude,  from  the  similarity  of  the  two  kinds  of  fish^  that 
the  same  would  apply  to  our  common  river  eel  {AnguiUa 
fluviatilis). 

**  The  sea  eel  grows  twice  as  long  as  our  river  eel  (specimens 
measuring  6  feet  in  length  are  by  no  means  uncommon), 
and  outwardly  differs  from  the  latter  by  the  different 
formation  of  the  jaws  and  the  dorsal  fin.  In  the  sea  eel 
the  latter  begins  immediately  back  of  the  pectoral  fins, 
whilst  in  the  river  eel  it  is  placed  farther  back.  In  the  sea 
eel  the  upper  jaw  protrudes  over  the  lower  jaw»  in  the  river 
eel  the  reverse  is  the  case.  The  position  and  formation  of 
the  internal,  especially  the  sexual  organs,  are  very  similar 
in  both.  But  whilst  the  river  eel  grows  up  in  rivers  and 
only  goes  into  the  sea  to  spawn,  the  sea  eel  never  leaves 
the  sea.  The  sea  eel  stands  imprisonment  very  well  and 
grows  rapidly.  I  have  had  a  considerable  number  in  the 
Berlin  Aquarium,  and  have  examined  several  large  ones 
which  died.  These  were  invariably  female  fish  whose 
ovaria  had  developed  to  an  extraordinary  degree,  Froni 
lack  of  the  natural  conditions  they  could  probably  not 
spawn,  and  I  believe  that  they  died  from  this  cause.*  I 
have  been  informed  that  a  sea  eel  in  the  Aquarium  in 
Frankfort -on-the-Main  actually  burst  in  consequence  of  the 
unnatural  development  of  the  ovaria. 

"  In  the  autumn  of  1879  I  received  a  number  of  sea  eels 


♦  This  is  probably  not  .1  very  uncommon  occurrence,  Mr,  Long, 
of  the  Southport  Aquariumi  tells  me  that  last  year  a  conger  10  lbs,  in 
weight  died  in  ^pawn»  in  that  Aquarium, 
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which  had  been  caught  near  Havre,  measuring  60  to  70 
centimeters  in  length.  They  ate  voraciously  and  grew 
rapidly.  Only  one  did  not  develop  so  fast,  and  could  easily 
be  distinguished  from  the  others  by  its  smaller  size.  This, 
the  smallest  of  all  the  sea  eels  in  the  aquarium,  died  on 
June,  aQth  1879,  and  was  examined  by  me  the  same  day, 
I  was  very  much  surprised  when  I  discovered  that  its  sexual 
organs  were  entirely  difTerent  from  those  hitherto  observed 
in  eels.  When  an  inciston  was  made  in  these  organs  a 
milky  fluid  oozed  out  I  had  before  me  a  mature  male  eel. 
A  drop  of  this  fluid,  when  placed  under  the  microscope 
and  magnified  450  times,  showed  a  large  n umber  of  spcrma* 
tozoids,  whose  head  and  tail  could  easily  be  distinguished. 
They  moved  about  in  a  very  lively  manner,  thus  fully 
establishing  the  fact  that  the  organs  examined  by  me  were 
male  organs.  As  to  my  knowledge  no  mature  male  of  the 
Conger  vulgaris  had  ever  been  found  or  described,  I  requested 
Dr.  Rabl-Riickhard  to  examine  this  fish  with  me,  and  had 
correct  drawings  of  the  organs  made  by  a  painter.*'  (*  The 
Propagation  of  the  Eel/  by  Dr  Otto  Hermes,  Circular  No,  6, 
Berlin,  November  2Sth,  1880,  of  the  *' Deutsche  Fischerei- 
Verein  " — German  Fishing  Association.) 

It  seems  pretty  clearly  proved  that  the  male  of  both  the 
sea  eel  and  the  river  eel  is  considerably  smaller  than  the 
female ;  but  no  more  need  be  said  here  than  that  the 
researches  of  Syrski  and  Hermes  and  Jacobi  have  paved 
the  way  to  the  complete  solution  of  the  various  problems 
that  have  for  ages  puzzled  the  brains  of  investigators. 

The  conger  is  said  by  Yarrell  to  spawn  in  December  or 
January  ;  he  states  that  the  distinction  of  the  sexes  is 
obvious  on  the  examination  of  the  roe  during  the  cold 
months.  Couch  says,  **  Although  the  grains  may  be  shed 
through  the  summer,  we  only  feel  confident  of  them  in  the 

2  D  2 
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aytumn.'*  Perhaps  there  may  be  some  difference  as  to  the 
time  of  spawning.  All  that  can  be  said  is  that  further 
observation  as  to  the  time  and  mode  of  deposition  of  the 
spawn  is  necessary  before  we  shall  be  in  a  position  to  make 
any  aflFirmativc  proposition  on  this  point  The  remark  of 
Mr.  R.  Q.  Couch,  that  he  had  seen  cases  where  the  ova  were 
as  large  as  small  peas,  is  opposed  to  what  is  known  of  the 
size  of  the  ova  in  these  fish.  The  growth  of  the  conger  is 
probably  not  fast,  but  this,  as  in  the  case  of  other  fishes, 
depends  on  the  food  it  assimilates.  It  seems  to  do  well 
in  the  large  tanks  of  our  aquaria  and  to  grow  there  if 
supplied  with  suitable  food*  As  congers  grow  to  an 
enormous  size,  6,  8,  or  even  lo  feet  in  length  and  thick  in 
proportion,  and  as  they  spend  much  of  their  life  in  a  com- 
parative state  of  rest,  with  little  demand  on  the  expenditure 
of  muscular  vital  force  when  food  is  abundant  and  accessible, 
congers  probably,  like  our  freshwater  pike,  may  live  to  a 
great  age,  unlike,  in  this  respect,  to  the  river  eel  which 
appears  to  be  short  lived,  often,  if  not  always,  dying  after 
the  spawning  process.  But  here,  again,  extended  and  careful 
observations  are  necessary.  Before  leaving  this  part  of  the 
subject  a  few  words  must  be  said  with  respect  to  those 
curious  abnormal,  undeveloped,  ribbon-like  fishes  known 
as  LeptocephdlL  Dr.  Guntlier  thus  characterises  them  :  '*The 
Leptacephali  proper  are  small,  narrow,  elongate*  more  or 
less  band-shaped  fishes,  pellucid  in  a  fresh  state,  but 
assuming  a  white  colour  when  preserved  in  spirits,  re- 
sembling a  tape-worm,  being  quite  as  soft  and  flexible. 
The  skeleton  is  entirely  cartilaginous,  or  slight  ossifications 
arc  only  now  and  then  visible,  especially  towards  the  end 
of  the  vertebral  column.  The  latter  is  replaced  by  a 
chorda  dorsalis  which  in  many  specimens  is  found  to  be 
'ied  into  numerous  segments.     Neural  arches  arc  some- 
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times  present  in  their  rudimentary  conditioa  The  anterior 
end  of  the  chorda  dorsalis  passes  into  the  cartilaginous 
base  of  the  skull,  the  connection  not  being  by  means  of 
joint  and  ligaments.  Haemal  arches  are  found  on  the 
caudal  portion.  Ribs  none.  The  skull,  like  the  vertebral 
column,  is  nearly  entirely  cartilaginous/*  (*  Introduction  to 
the  Study  of  Fishes/  p.  !79.)  After  specifying  certain  other 
characters,  and  stating  that  these  fishes  are  found  floating 
in  the  sea,  frequently  at  a  great  distance  from  the  land, 
that  their  movements  are  slow  and  languid,  Dr.  Giinther 
remarks,  "  Taking  into  account  all  the  various  facts  men- 
tioned, we  must  come  to  the  conclusion  that  the  Lepto- 
cephalids  are  the  offspring  of  various  kinds  of  marine 
fishes,  representing,  not  a  normal  stage  of  development 
(larvae),  but  an  arrest  of  development  at  a  very  early 
period  of  their  life ;  they  continue  to  grow  to  a  certain 
size  without  corresponding  development  of  their  internal 
organs,  and  perish  without  having  attained  the  characters 
of  the  perfect  animal.  The  cause  by  which  this  abnormal 
condition  is  brought  about  is  not  known ;  but  it  is  quite 
within  the  limits  of  probability  that  fishes  usually  spawning 
in  the  vicinity  of  land  sometimes  spawn  in  the  open  ocean, 
or  that  floating  spawn  is  carried  by  currents  to  a  great 
distance  from  land  ;  and  that  such  embryos,  which  for 
their  normal  growth  require  the  conditions  afforded  by  the 
vicinity  of  the  shore,  if  hatched  in  mid -ocean,  grow  into 
undev^elopcd  hydropic  creatures,  such  as  the  LeptocephaUs 
seem  to  be,"  The  largest  specimen  oi Leptoctplmlus  observ^ed 
by  Giinther  was  lo  inches,  but  specimens  of  that  size  he 
states  to  be  rare.  -^ 

According  to  the  opinion  of  Mr  Gill,  the  typical 
Leptocep/mli  are  the  young  abnormal  larv^al  forms  of  the 
congers;    and   X,   morrisii     *'The   Anglesey   morris"  oiC 
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Pennant,  Yarrell  and  other  authors  is  the  young  of  Conger 
vulgaris;  with  the  correctness  of  Mr.  GilFs  views  Dn 
Giinther  expresses  himself  fully  satisfied.  If  these 
creatures  are  individuals  arrested  in  their  development  at 
a  very  early  period  of  their  life,  it  is  quite  probable  that  some 
specimens  would  be  in  some  respects  more  developed  than 
others,  such  a  phenomenon  being  quite  consistent  with 
analogous  cases  in  other  classes  of  animals^  and  their 
variety  of  form  is  as  a  matter  of  fact  actually  found,  and, 
as  Dr  Gunther  remarks,  this  extraordinary  variability 
favours  the  supposition  that  they  arc  individuals  abnor- 
mally arrested  in  their  development.  The  Leptocephalic 
form  of  the  Conger  vulgaris  is  thus  described  :  *'  body 
compressed,  its  depth  being  about  equal  to  the  length  of 
the  head.  Sometimes  the  body,  sometimes  the  tail,  the 
longer  End  of  the  tail  generally  rounded,  not  prolonged. 
Snout  obtusely  rounded.  Eye  rather  large.  Tongue 
distinct.  Pectoral  fins  developed.  Jaws  with  or  without 
small  teeth.  Chorda  dorsalis  without  ossifications." 
Specimens  of  Leptocephalus  morrisii  are  occasionally  taken 
at  different  parts  of  our  coasts.  It  is  right  to  state  that 
some  authors,  as  Bleeker  and  Peters,  do  not  consider 
Leptoccphales  as  arrested  forms  of  other  fishes;  the 
evidence,  however,  is  strongly  in  favour  of  an  abnormal 
larval  state. 

Modes  of  capture, — By  hand-lines  and  bultcrs  or  long 
lines,  the  baits  used  being  the  sand-launce,  squid,  pilchard 
or  herring.  The  pilchard  is  most  esteemed  by  some  fisher- 
men, as  in  Cornwall  and  Devon  ;  the  French  fishermen 
prefer  the  sand-launce.  In  Colonel  Montague*s  time,  French 
fishing  boats  used  to  run  over  from  the  coast  about  Dieppe 
to  Slapton  Bay  on  the  south  of  Devon,  on  purpose  to 
purchase  launcc.     In  Guernsey,  long  famous  for  its  congers 
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^the  rocky  character  of  the  coast  being  well  suited  to  the 
habits  of  the  fish — squid  is  considered  to  be  the  best  bait 
Mr  Low  tells  us  that  in  the  Orkney  Islands  the  piscivorous 
q^ter  is  utilised  by  the  people  as  a  means  of  supplying 
them  with  confers.  Some  are  caught  on  the  fishermen's 
lines,  but  the  otter  is  by  far  the  most  successful  in  killing 
congers.  He  brings  them  ashore,  and  eats  but  a  very 
small  part,  leaving  the  rest  for  the  next  comer  ;  and  where 
his  haunts  are  known,  the  country  .people  are  very  careful 
every  morning  to  search  for  the  remains  of  his  overnight's 
feast,  and  are  seldom  disappointed,  usually  finding  cod 
ling  sometimes,  but  especially  congers^  which  are  oftener 
seen  amongst  the  deep  hollows  of  the  rock  than  further  at 
sea.  The  partiality  of  the  otter  for  eating  a  small  part 
only  of  the  fish  it  captures  I  have  myself  witnessed.  I 
know  a  case  where  a  whole  barrowfull  of  carp  was  in  a 
single  night  brought  to  land  from  a  small  stew  in  Shrop- 
shire ;  only  the  noses  of  the  carp  had  been  consumed,  that 
organ  evidently  having  been  considered  the  otter's  tit-bit 

Congers  do  not  generally  take  a  bait  during  the  daytime, 
and  moonlight  nights  are  not  the  most  favourable  for  fishing  ; 
they  are  caught  at  all  distances  from  the  shore,  and  nearly 
always  from  rough  or  rocky  ground.  A  large  number  are 
taken  off  the  Cornwall  and  Devon  coasts  ;  and  the  Brixham 
line  boats  supply  the  market  there  during  the  autumn  and 
summer  months. 

Quality  of  fiesh, — Coarse  and  of  unpleasant  flavour, 
especially  the  large  fish ;  but  a  small  conger  of  about  2  feet 
long  is  not  bad  when  friedt  especially  when  you  are  hungry* 
I  am  aware  that  the  opinion  expressed  above  may  by  some 
people  be  regarded  as  the  offspring  of  an  unreasonable 
prejudice  ;  for  I  have  known  people  who  are  very  fond  of 
conger,  and  who  regard  it  as  "  one  of  the  best  fish  that 
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swims."  That  it  is  wholesome  and  nutritive  there  can  be 
no  doubt,  and  that  it  affords  large  supplies  of  fish  food  at  a 
cheap  rate  to  the  poorer  classes  is  certain.  Much  value  is 
said  to  be  set  on  the  fatty  fringes  which  contain  the  eggs, 
which,  from  the  absence  of  all  disagreeable  smell  and  taste, 
is  employed  in  select  cooking.  Judicious  cooking  of  the 
conger  doubtless  improves  its  natural  qualities  to  a  very 
great  extent  In  Guernsey  conger  is  the  important 
ingredient  in  the  white,  soup  of  that  island.  I  confess  I 
did  not  care  for  it  when  I  \isited  the  island  some  years 
ago.  It  may  be  cooked  in  various  ways,  baked,  boiled 
(worst  method  of  all),  fried,  made  into  a  pie,  or  into  soup^ 
&c,  A  conger  pie  is  a  favourite  dish  in  Cornwall ;  almost 
everything  in  Cornwall  is  made  into  a  pie,  it  is  said,  and 
this  is  the  reason  why  the  devil  is  never  seen  in  Cornwall^ 
because  he  is  afraid  of  being  made  into  a  pie ! 

In  medieval  times  conger  or  congur  figures  with  samoun 
{salmon\  bret,  turbut,  &c»  and  was  a  chief  fish  at  the  tables 
of  the  great    (See  John  RusselTs  *  Boke  of  Nurture  in  Early 

English  Meals  and  Manners/  Edition  Furnivall,  1 868 ^ 

Muffett  says  : — "  I  must  needs  agree  with  Diocles,  who 
being  asked,  whether  were  tlu  better  fishy  a  pike  or  a 
conger:  *  That,'  said  he,  'sodden,  and  this  broiled,  shewing 
us  thereby  that  all  flaggy,  slimy,  and  moist  fish,  as  eeles, 
congers,  lampreys,  oisters,  cockles,  mustles  and  scalloped, 
are  best  broiled,  rosted,  or  bakt ;  but  all  other  fish  of  a 
firm  substance  and  drier  constitution  is  rather  to  be 
sodcn  *  "  (•  Early  Meals  and  Manners,'  p.  38,  note). 

Formerly  the  flesh  of  the  conger  was  prepared  by  drying 
in  some  particular  way,  it  was  then  ground  into  a  powder* 
and  exported  to  Spain  and  other  countries.  In  this  grated 
state  it  was  used  to  thicken  soup.  Would  it  not  be 
desirable  to  introduce  some  similar  preparation  of  conger 
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nowadays  ?  All  that  is  wanted  is  that  culinary  art 
should  improve  the  conger's  natural  flavour ;  nutritious 
properties  the  fish  possesses  already. 

Commercial  value. — At  Grimsby  the  ordinary  wholesale 
price  of  conger  is  from  2s.  to  45*.,  51.  or  ys.  6d,  each  ;  the 
prices  are  not  generally  quoted  in  the  London  market. 
Large  quantities  are,  however,  sold  by  the  London  street- 
sellers,  and  conger  is  much  used  in  making  eel  soup  for  the 
poorer  classes.  Our  large  towns,  as  Liverpool,  Manchester, 
Sheffield^  Birmingham,  &c.,  supply  in  their  markets  quan- 
tities of  conger,  which  is  usually  sold  retail  at  about  3^/.  per  lb, 
I  have  no  means  of  ascertaining  the  quantity  annually  sold 
and  consumed,  but  it  must  be  very  considerable. 

Names, — ^The  English  name  of  conger  is  derived  from 
the  Greek  ydyypo^^  **  a  conger,"  which  also  denotes  an 
excrescence  on  trees.  The  Greeks  were  excessively  fond 
of  conger.  **  Greek  hyperbole,"  says  Badham,  "  seems  to 
have  reached  its  climax  in  describing  the  delights  of  a 
conger  feast  One  unsavoury  Achaean  declared  that  the 
fragrant  odour  exhaled  from  its  body  in  cooking  was 
sufficient  to  restore  the  lost  sense  of  smell  to  a  dead  man's 
nose,  and  that  boiled  in  fine  brine  it  was  a  dish  to  change 
the  human  nature  into  the  divine.  To  quote  but  one  more 
specimen  of  gastronomic  rodomontade,  a  bombastic 
enthusiast,  hearing  from  his  caterer  (amidst  the  names  of 
fish  in  the  market  read  out  for  his  money  consideration), 
those  of  leucisci  and  conger,  stops  him  to  say,  that  in  place 
of  naming  fish  he  was  rehearsing  a  list  of  gods  **  (Prose, 
Halicutics,  p.  392).  Satchell  gives  the  following  provincial 
names  of  the  conger  :  evil-eel^  heavel^  h^we-eel,  milwd^  and 
white-eel. 

General  descrzption.—'^Tla^  dorsal  fin  begins  opposite  or 
nearly  opposite  to  the  extremity  of  the  pcctot^l.    ^o^ViSLXv^T 
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nostril  on  a  level  with  the  antero-superior  angle  of  the  orbit 
Jaws  nearly  equal  in  front.  The  vomerine  teeth  reach 
backwards  nearly  to  the  tips  of  the  tongue.  Body  and 
pectoral  fin  immaculate."     (G  tin  then) 

Family  Rajidm. 

"**  Disk  broad  I  rhombic,  generally  with  asperities  or  spines  ; 
tail  with  a  longitudinal  fold  on  each  side.  The  pectorals 
extend  to  the  snout  No  electric  organ,  no  serrated  caudal 
spine.  Chiefly  inhabitants  of  the  temperate  seas  of  both 
hemispheres,  and  much  more  numerous  in  the  northern 
than  in  the  southern  seas." 

Genus  Raja, — "  Two  dorsal  fins  on  the  tail,  without 
spine  ;  tail,  with  a  rudimentar>^  caudal  fin,  or  without 
caudal  Each  ventral  ^n  divided  into  two  by  a  deep 
notch.  Teeth  small,  obtuse  or  pointed.  Pectoral  fins 
not  extending  forwards  to  the  extremity  of  the  snout 
Nasal  valves  separated  in  the  middle,  where  they  are 
without  a  free  margin."    (Giinther.) 

The  Common  Skate  {Raja  batis). 

Raja, — Artedi»  Gen.  p.  73,  No,  9 ;  Spec.  Pise,  p.  102,  No.  ^ 
Raja  batis, — Lin.  Syst  Nat  i.  p.  395  ;  Flem.  Brit  Anim. 

p.   171  ;  Jenyns'  Man.  p.  510;  Nilss.  Skand  Faun,  Fisk. 

p.  738 ;  Yarrell.  ii.  p.  561  ;  Giinther,  Catal  viii.  p.  463. 
Skate  Ray. — Pennant,  Brit  Zool  iii.  p.  lu,  pi  xL 
Raja   inUrmedia. — Pamell,  Proc,   R.    Soc    Edin.    1837, 

p.  166  ;  Yarrell,  ii.  p.  558, 
Skate. — Couch,  i.  p.  ^j^  pi  18. 
Gtographkal  distribtUion. — Coasts  of  Europe,  more  or 

less  common  on  the  western  coasts  of  Non^'ay  and  Sweden. 

Common  off  the  west  coast  of  Jutland,  and  in  the  Bohus 

Skaigard  ;  a  doubtful  inhabitant  of  the  Baltic  ;  frequent 
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in  the  Orkneys,  in  the  Forth  and  the  coast  of  Scotland. 
In  Ireland  it  is  taken  round  the  coast,  but  less  commonly 
in  the  north  at  least  than  R,  macuiata  and  R.  clavaia, 
Thompson  says  that  the  rays  arc  less  known  in  Ireland 
than  most  other  6shes,  in  consequence  of  their  being  rarely 
brought  to  market,  and  when  exposed  for  sale  they  are 
usually  in  an  imperfect  state. 

General  A^^Z/j.^Resides  on  the  ground  for  the  most  part 
like  the  rest  of  the  family,  and  prefers  a  soft  and  sandy 
bottom.  Is  a  voracious  fish  ;  when  hooked  it  will  be  quite 
still,  and  for  some  time  the  fisherman  hardly  knows  whether 
he  has  hooked  a  skate  or  is  foul  at  the  bottom.  Possessed 
of  large  expanded  pectoral  fins,  which  present  a  wide 
surface  to  the  water,  and  having  great  strength^  it  requires 
some  skill  in  the  fisherman  to  bring  it  safe  into  the  boat 
If  a  skate  is  hooked,  the  only  resource  is  patience,  for  the 
fish  if  pulled  at  will,  remains  immovable  as  a  rock,  WTien 
the  skate  voluntarily  stirs,  the  fisherman  tries  to  get  his 
head  well  up  in  the  water  and  to  keep  it  in  that  position 
till  it  is  raised  to  the  surface.  Thompson  quotes  from  the 
Cork  Reporter  ( 1 849)  an  account  of  a  large  skate  w^hich 
weighed  2  cwt,  and  was  caught  in  the  following  manner ; 
"A  small  skate  got  meshed,  and  was  swallowed,  with  a 
piece  of  the  trammel  of  the  net,  by  the  large  one,  and  being 
thus  entangled  in  the  netting,  it  was  easily  secured  by  the 
fishermen."  It  is  interesting  to  note  the  skate's  mode  of 
progression  in  the  water ;  the  pectoral  fins  are  gracefully 
moved  in  an  undulating  fashion,  as  Yarrell  says  something 
between  flying  and  swimming,  a  movement  expressed  by 
north  country  fishermen  as  "  shuddering."  The  movements 
of  young  skate  5  or  6  inches  in  length  (without  tail)  in  an 
aquarium  is,  I  always  think,  a  very  attractive  sight.  Skate 
are  able  to  sustain  severe  injuries  and  are  geu^i^VVj  \siCia.W3>i& 
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of  life.    They  use  their  tails  which  they  lash  vigorously  with 
considerable  effect 

Food  of.—Ot\iQT  fish,  especially  ground  fish,  as  Pleuro- 
nectids,  or  fish  of  not  very  active  habits,  Crustacea,  as 
crabs,  lobsters,  &c.  Couch  found  in  one  a  fishing  frog 
(Z^?//////^//^^^^^?^/^)  that  weighed  upwards  of  six  pounds, 
in  another  two  large  plaice,  two  mackerel,  a  thornback- 
ray  and  half  a  salmoa  It  does  not  seem  likely  that  the 
skate  should  be  at  all  particular  in  its  diet ;  growing  as 
they  do  to  enormous  sizes,  the  food  they  require  roust  be 
considerable.  Fishermen,  however^  say  that  it  is  rather 
choice  in  the  Selection  of  its  food,  and  that  it  prefers 
herrings  or  pilchards  as  a  bait 

Spawning, — The  young  are  produced  during  the  spring 
and  summer.  Like  those  of  the  oviparous  chondropterj'- 
gians,  they  are  hatched  from  ova  invested  witli  tough, 
horny  or  leathery  envelopes  of  various  form,  according  to 
the  diflferent  genera.  The  large  homy  cases  of  the  skate 
family  must  be  familiar  to  sea-side  visitors  ;  there  are 
nearly  always  the  empty  leathery  cases  from  which  the 
young  have  been  excluded.  These  homy  cases  are  some- 
times called  by  the  name  of  skate-barrows,  from  the  re- 
semblance in  shape  to  those  oblong  four-handed  wooden 
vessels  in  which  butchers  and  others  carry  their  goods* 
The  four  comers  are  in  the  dog-fishes  produced  into  ex- 
tremely long  flexible  filaments  which  attach  themselves  to 
floating  or  submerged  bodies  in  the  water,  and  seem  to 
moor  the  young  contained  embryoes  within  it,  firm  as  an 
anchor,  to  withstand  the  movement  of  the  water,  either  of 
the  waves  or  of  currents.  The  ovum  of  the  skate  has 
merely  short  prolongations.  The  impregnation  takes  place 
before  the  ovum  is  invested  with  its  homy  covering,  and 
therefore  actual  copulation  is  necessary  in  these  fishes  ;  a 
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fact  well  known  to  fishermen,  who  frequently  in  the  early 
summer  months  catch  both  males  and  females  closely 
united  by  the  so-called  *'claspers"  of  the  former,  which 
both  mechanically  and  functionally  are  intromittent  organs. 
In  the  rays  the  sexes  differ  in  the  development  of  dermal 
spines  and  in  the  form  of  the  teeth ;  the  females  are  gener- 
ally much  rougher  than  the  males,  and  larger. 

The  growth  of  these  fishes  is  probably  not  rapid ;  they 
slowly  and  steadily  increase  in  size,  and  are  probably  long 
lived  The  homy  ova  are  shed  in  pairs,  according  to  Couch, 
at  apparently  short  intervals,  and  are  not  generally  attached 
to  any  object.  The  time  which  the  embryo  requires  to 
mature  till  ready  for  exclusion  has  not,  I  believe,  been 
definitely  observed.  Skate  attain  an  enormous  size  and 
weight,  measuring  7  feet  long  and  5  broad,  and  weighing 
2  cwt.  It  often  requires  the  aid  of  two  men  to  carry  these 
huge  heavy  slippery  monsters. 

Modes  cf  capture. — By  the  trawl ;  a  few  are  caught  by 
baited  hook  and  line. 

Quaiiiy  of  flesh.— Ks  an  article  of  food  this  fish  is  variously 
estimated,  some  preferring  it  to  almost  any  other  kind  of 
fish,  others  again  not  caring  for  it  at  all.  Among  the 
fishermen  skate  is  a  favourite  fish,  and  I  have  heard  them 
say  that  there  is  nothing  in  the  sea  so  good  as  a  "  bit  of 
tawed  (towed)  skate."  The  usual  edible  portions  are  cut 
off,   and   in   order  to  get  rid  of  the  quantity  of  slime  or 

L mucus  which  covers  the  skin,  they  are  secured  to  a  cord 
and  thrown  into  the  sea,  and  towed  for  some  distance 
through  the  water.  The  flesh  is  nutritious,  firm  and 
wholesome  when  in  season,  but  soft  and  valueless  soon 
after  spawning.  In  the  London  West  End  shops  skate  is 
usually  exhibited  in  a  crimped  state,  and  certainly  it  has  a 
very  appetising  appearance.     I  consider  skate  to  be  a.  ^i^T^| 
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good  fish,  and  think  there  are  few  dishes  better  than  a 
piece  of  boiled  skate  served  with  cockle  sauce.  There  is  a 
good  deal  of  cartilaginous  substance  rn  this  and  other  fishes 
of  the  same  family,  and  this  is  highly  prized  by  some 
people  and  disliked  by  others. 

Commercial  value, — Enormous  quantities  of  skate,  but 
not  of  this  species  only^  are  annually  consumed  by  the 
poorer  classes  of  this  country,  and  though  not  a  high-priced 
fish  compared  with  many  other  kinds,  the  skate  has  a 
very  considerable  commercial  value.  In  the  Grimsby 
market  the  usual  wholesale  price  of  skate  is  from  about 
3 J.  to  5^,  6f/.,  8x  or  \os,  each.  Great  quantities  are 
taken  by  the  North  Sea  trawlers,  and  skate  has  a  ready 
sale.  This  fish,  though  other  species  are  included  under 
the  term  of  *  skate,'  is  always  distinguished  from  the  thorn- 
back  ray  {Raja  clavata)  by  the  fishdealcrs  at  Grimsby  ; 
this  latter  fish  is  called  Roker,  which  is  evidently  the 
Danish  word  rokke^  the  name  of  this  fish  in  Scandinavia* 
The  thomback  is  generally  considered  inferior  as  an  article 
of  diet,  though  some  people  esteem  it  The  usual  price  at 
Grimsby  is  from  5x.  to  \os,  per  score.  When  all  fish, 
however,  is  scarce,  owing  to  bad  weather,  rokcrs  will  fetch 
as  much  as  2ar.  or  22s.  per  score.  The  roker  is  one  of  th< 
few  fish  I  have  not  tasted,  and  cannot  report  on  the  quality 
of  its  flesh  In  dissecting  specimens  I  could  detect  a 
peculiar  pungent  odour  resembling  ammonia,  which  after 
a  time  became  so  strong  as  to  render  my  room  quite 
unpleasant  I  have  been  informed  by  the  Liverpool  fish- 
market  people  that  so  strong  is  this  odour  on  unpacking 
baskets  of  this  fish  that  it  produces  unpleasant  feelings  and 
causes  the  eyes  to  water*     This  odour  is  doubtless  dissi- 

•  I  have  observed  the  same  peculiar  odour  in  the  electric  organs  ol 
the  iorptih. 
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pated  entirely  by  cooking.  Great  numbers  of  thornbacks 
are  annually  caught  around  our  coasts,  and  are  eaten  both 
fresh  and  salted  by  many  poor  families.  They  are  caught 
all  the  year  round,  but  more  abundantly  in  the  spring  and 
summer,  when  they  come  nearer  inshore  than  during  the 
winter  months.  All  the  Rajidm  are  in  best  condition  in 
the  late  autumn  or  winter  months.  The  food  of  the 
thornback  is  similar  to  that  of  the  skate,  and,  like  it,  it  is 
said  to  be  somewhat  particular  in  its  choice.  Couch 
considered  the  thornback  as  the  most  valued  of  the  rays. 
Fishermen  distinguish  between  rays  and  skates^  the  latter 
being  the  name  of  the  larger  fish  ;  they  are  not  guided  by 
any  real  distinction  so  far  as  I  could  make  out  Couch 
proposed  the  name  of  batu  as  a  genus  for  the  skates,  which 
he  thinks  are  to  be  separated  from  the  rays  because  a 
decided  and  permanent  mark  is  to  be  found  in  the  dusky 
colour  of  the  skate's  under  surface,  while  that  of  the  rays 
{Rata)  is  pure  white.  It  is  obvious  that  the  distinction  of 
colour  cannot  be  relied  upon  even  to  discriminate  a  species, 
let  alone  a  genus.  All  the  British  members  of  the  Rajidm 
are  regarded  by  Gunther  as  belonging  to  the  single  genus 
of  Raja^  of  which  two  general  divisions  are  given,  viz. 
{a)  short-snouted  species  and  {b)  long-snouted  species.  The 
division  is  only  generally  true,  as  intermediate  snouted 
specimens  occur.  Beside  the  two  fish  mentioned,  other 
species,  all  of  which  are  probably  edible,  occur  on  our  coasts, 
and  I  have  occasionally  seen  specimens  in  the  market  or  in 

Lthe  trawl-smacks  ;  but  it  is  not  deemed  necessary  to  give  any 
detailed  account  of  them.  Young  specimens  of  the  rather 
rare  and  very  prettily  marked  bordered  ray  {R,  marginatd) 
I  have  seen  taken  not  unfrequently  when  trawling  in  Torbay. 
Names,— Out  word  skate,  or  scate  as  spelt  by  old  English 
authors,  is  the  Icelandic  and  Norwegian  skata,  which  is  the 
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Latin  squatus,  "  a  kind  of  shark,'*  a  **  skate."  Squatirm  is 
mentioned  by  Pliny  (ix.  12,  14);  it  appears  to  be  the 
angel  fish  Squatina  Icevis^  Cuv.  {Rhina  squatina),  Ray  is 
from  the  Latin  word  raia^  used  by  Ph'ny  for  **  a  skate" 
Provincial  names  of  the  common  skate  are  blue  skaU^ 
dinnen  skate,  grey  skate^  littU  tnaid^  maid^  applied  to  small 
females,  piper  (?)  skider^  wild  mare^  tinker,  three-tailed  skate^ 
applied  to  the  male  with  its  two  long  *'  claspers  ;  **  tinker,  in 
allusion  to  the  dark  colour.  The  thomback  is  known  by 
the  names  of  eeck,  mavis,  ray,  ray-maid,  rmigh-ray  and 
t/wrnback-maid. 

General  description  of  the  Common  Skate, — Snout  long 
produced,  pointed;  the  anterior  profile  (from  the  snout  to 
the  angle  of  the  pectoral  fin)  is  deeply  emarginate,  not  or  but 
slightly  nndulaied,  mouth  transverse,  nearly  straight.  Teeth 
somewhat  pointed,  in  about  52  or  56  scries  in  the  upper 
jaw  ;  outer  pectoral  angle  produced  and  rather  pointed. 
Body  rough  in  adult  female  examples,  but  nearly  smooth 
or  with  patches  of  minute  asperities,  more  numerous  on  the 
upper  and  lower  sides  of  the  snout  than  in  any  other 
region  ;  males  nearly  smooth.  Body  without  larger  spims^ 
except  one  in  front  and  behind  the  eye  in  young  examples  ; 
one  or  three  series  of  large  spines  on  the  tail  Disc  much 
broader  than  long.  Upper  surface  of  the  body  dark  olive- 
green,  uniform  or  with  numerous  large  white  spots  ;  under 
surface  dark  grey,  with  minute  specks  of  a  deeper  colour 
(Giinther).  The  form  of  interfnedia,  regarded  as  a  species 
by  Pamell,  is  by  Giinther  considered  as  a  variety  of  batis  ; 
he  thinks  it  not  improbable  that  these  intermedia  forms 
may  be  hybrids  between  R.  batis  and  some  other  long- 
inouted  species. 
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IMPROVED  FACILITIES  FOR  THE 
CAPTURE,  ECONOMIC  TRANS- 
MISSION,  AND  DISTRIBUTION 
OF  SEA  FISHES. 


INTRODUCTION. 

Before  I  commence  this  paper,  it  may  be  well  to  explain 
my  reading  of  the  particulars  given  for  the  guidance  of 
competitors. 

I  understand  that  the  Essay  will  be  expected  to  deal 
principally  with  fishing  operations  on  the  British  and  Irish 
coasts,  and  with  the  distribution  and  transmission  of  fish, 
so  far  as  it  applies  to  Great  Britain  and  Ireland.  However, 
in  passing  I  shall  take  occasion  to  make  some  mention  of 
the  fishing  trade  of  other  countries. 

The  enquiry  should  be  directed,  I  understand,  to  the 
distribution  of  fresh  sea  fishes,  leaving  out  of  consideration 
all  tinned,  and  salt,  or  otherwise  cured  fish. 

I  think  shell-fish  and  fishing  hardly  come  within  the 
scope  of  this  Essay,  so  have  decided  not  to  include  any 
mention  of  same  in  my  remarks. 

With  this  explanation  I  will  at  once  proceed  to  the  con- 
sideration of  the  first  part  of  the  subject. 

2   E  2 


't)rift-net 


Little  alteration  or  improvement  has  been  made  in  the 
drift-net,  it  having  from  time  immemorial  been  used  in 
almost  exactly  its  present  form,  and  in  the  same  manner, 
for  fishing  in  shallow  waters,  and  for  surface-fishing  in 
deep  water. 

On  our  coasts  it  is  principally  used  for  catching  hcrringf*, 
mackerel,  and  pilchards.  It  is  advisable  that  the  mesh 
of  this  net  should  be  as  large  as  possible,  for  besides  the 
destruction  of  immature  fish  from  the  use  of  a  small 
mesh,  it  must  be  borne  in  mind  that  a  drift-net  with  a 
small  mesh  will  not  catch  large  fish,  while  with  a  large  mesh 
the  small  fish  escape,  and  only  the  larger  ones  arc  caught. 

It  will  be  easy,  therefore,  for  the  authorities  to  decide,  if 
necessary,  what  shall  be  the  size  of  mesh  in  the  drift-net. 

The  beam  trawl-net  is  comparatively  of  recent  introduc- 
tion, as  it  seems  to  have  been  first  used  at  Brixham  and 
Barking  in  1835.  It  was  afterwards  introduced  at  Ramsgatc 
by  Brixham  fishermen,  and  later  at  Hull  and  Grimsby,  until 
now  it  is  in  general  use.  The  fish  principally  caught  by 
this  net  are  soles,  turbot,  plaice,  haddock,  and  ling,  these 
fish  swimming  near  the  bottom  of  the  sea. 

It  would  seem  to  be  desirable  for  all  concerned  that  the 
siic  of  mesh  of  the  trawl-net  should  be  as  large  as  possible. 
It  now  varies  from  4  inches  to   l^   inches  square,  and 
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fish  must  be  very  small  to  escape  through  a  mesh  of  the 
latter  size.  Besides  the  destruction  of  small  fish,  a  net  with 
a  small  mesh  has  the  disadvantage  of  collecting  all  sorts  of 
rubbish  from  the  bottom  of  the  sea.  At  present,  when  the  net 
is  drawn  to  the  surface,  the  '*cod/*  or  end,  is  found  to  be 
full  of  sand,  shingle,  &c.,  which  at  times  has  to  be  literally 
dug  out,  having  collected  in  a  hard  mass.  This  would 
seem  to  arise  from  the  mesh  being  too  small,  and  the  end 
of  the  net  being  too  much  funnel*shaped  ;  another  reason^ 
when  the  net  is  being  dragged  along  the  bottom,  the  weight 
of  fish,  &c,,  being  all  in  the  extreme  end,  the  mesh  (of  a 


ORIGINAL  FORM  (aJ. 


ALTERBD  FORM  (B), 


diamond  shape)  is  closed,  the  form  of  same  being  altered 
as  shown  in  sketch  (b).  It  would  seem,  therefore,  that  what- 
ever the  size  of  mesh  this  is  the  result  when  fishing. 

I  have  heard  of  the  introduction  of  a  square  mesh,  but 
consider  that  the  tendency  to  elongate,  and  therefore  close, 
would  still  be  inevitable. 

An  invention  that  would  secure  the  keeping  of  a  given 
sized  mesh  to  its  original  form  and  size,  or  nearly  so,  would 
be  of  the  greatest  value.  The  conclusion  I  therefore  arrive 
at  is.  that  until  this  result  is  secured,  legislation  is  prac- 
tically useless  with  reference  to  the  size  of  the  mesh  of  the 
beam  trawl-net, 

A  trawl-net  w^as  exhibited  at  the  Norwich  Fisheries 
Exhibition,  in  which  wheels  were  substituted  for  the 
ordinary  irons  at  the  end  of  the  beam.  One  of  tKo. 
advantages  claimed  for  this  invention  was  eaisc  \t\  ttvw^ 
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ment  over  the  ground,      I  think,  however^  it  is  merely 
a   fancied  improvement     The  shape  of  the  irons  at  end 
of  beam,  as  now  generally  used,   is  that  of  a  flattened 
hoop,  some  g  inches  in  width ;  and  their  action 
i<7\\^»    when  in  work  would  be  similar^  I  believe,  to  that 
y_J,  jj      Qf  ^  sledge  on  sand,  slipping  and  sliding  over  the 
ground.     But  with    wheels   there  would    be  a 
tendency  to  bury  themselves  in  the  sand  at  the  bottom,  in 
the  same  way  that  a  cart-wheel  does  upon  a  sandy  beach, 
and  then  when  once  buried  to  their  centres  it  is  probable 
they  would  refuse  to  revolve.     Then  sliding  must  follow, 
until    the    revolution    of   the    wheels    recommences,   the 
same  would  be  repeated  again  and  again,  and  the  mouth 
of  net  would  at  times  be  considerably  closed  and  injured, 
I  understand,  however,  that  few,  if  any,  of  these  nets  have 
been  used  save  by  the  inventor. 
Seme*Qet&  Seine-nets  are  worked  from  the  shore  with  the  aid  of 

small  boats,  and  generally  in  the  finest  summer  weather. 

This  fishing  is  therefore  objectionable,  as  it  follows  that 
the  nets  are  used  on  the  breeding  grounds  in  the  spawning 
season. 

The  mesh  of  the  net  is  very  small,  and  fish  of  all  sizes 
and  kinds  are  caught,  principally  the  smallest 

I  have  seen  quantities  of  whiting,  mullet,  &c.,  caught  by 
the  seine-net  the  largest  measuring  about  7  inches  in  length* 
KctUc-netB.  The  kettle-net  is  perhaps  the  most  objectionable  of  all  sea 

fishing*nets.  They  are  worked  on  some  parts  of  the  coast 
where  the  shore  is  flat  and  sandy.  The  mode  of  operation 
is  as  follows :  A  large  number  of  poles  are  placed  upright 
in  the  sand  to  a  great  distance  from  the  shore>  those 
furthest  off  taking  a  circular  form,  and  a  net  with  small 
mesh  is  then  stretched  round  tliese  poles* 

The  fish  seldom  are  snared  in  the  straight  part  of  net, 
mesh  being  so  ^maW.   ^mX  i^ct\.^t^Vj  ^^^  tmtv  vevUj  the 
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trap  or  pound  (formed  by  the  way  the  net  is  set),  and  are 
taken  from  thence  at  low  water.  The  special  objections  to 
its  use  are : — 

All  fish  are  caught,  large  and  small ;  the  larger  ones  are 
generally  those  that  have  come  inshore  to  spawn,  and  sickly 
fish,  but  the  greater  number  will  be  very  small,  as  it  will  be 
understood  this  net  is  also  set  in  the  fish  **  nursery/* 

Shrimp-nets  as  generally  used  are  somewhat  similar  in  Shrimp-net^ 
shape  to  a  beam  trawl-net,  but  the  mesh  is  of  course  very 
small.  The  operation  of  "shrimping'*  is  principally  per- 
formed by  small  sailing  boats,  very  close  inshore.  These 
boats,  therefore,  also  fish  m  the  "  fish  nursery,"  and  with 
nets  of  the  smallest  mesh,  and  their  use  close  inshore 
should  be  prohibited  during  the  breeding  season, 

TrammcUnets,    One  of  very  good  design  is  manufactured  TrammeUneT 
by  Mr.  J.  S,  Cragg,  of  Lowestoft     It   is  called  by  the 
maker  a  double-flued  trammel-net,  and  its  special  feature 
is   its  usefulness  on  a  rock-bound  coast,  where  otherwise 
fishing  by  net  could  not  be  prosecuted* 

The  maker  also  recommends  it  for  use  anywhere  as  a 
capital  draw-net  (for  catching  any  kind  of  fish),  worked 
from  small  boats. 

The  inside  loose  net  is  about  18  feet  deep,  and  the  two 
outside  nets  about  8  feet  deep.  The  mesh  of  the  former 
can  be  of  any  suitable  size,  and  of  the  latter  about  12  inches 
square.  The  inside  net  is  left  loose,  so  that  fish  trying  to 
get  through  ''bag"  themselves  at  the  opposite  side  they 
strike  at 

The  accompanying  illustration  will  fully  explain  the  con- 
struction of  this  net.  It  is  interesting  to  note  that  Mr*  Cragg 
informs  me  that  he  manufactures  four  miles  of  drift-nets^ 
20  feet  deep,  per  day,  besides  every  other  kind  of  net 

Fishing  by  hook  and  line  is  a  subject  upon  which  I  do  \^a&^'SssflMii^ 
not  propose  to  enlarge,  as  I  have  not  Viete  atv7  Vcw^ioNtA 


cmpstans; 


Conclasiom. 


^Kf 
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method  to  suggest.  The  principal  question  affecting  its 
pursuit  seems  to  be  the  supply  of  bait  The  mussel,  for 
instance,  is  perhaps  the  best  kind  of  hook  bait  known»  but 
the  difficulty  of  procuring  it  in  quantities  appears  to  be 
rapidly  increasing.  This  will  point  to  the  advisability  of 
encouraging  its  culture,  and  possibly  to  a  close  season. 

Perhaps  the  most  marked  improvement  in  the  mode  of 
fishing  is  that  wrought  by  the  use  of  steam  capstans.  I 
shall,  however,  notice  this  under  a  special  heading. 

The  general  conclusions  I  arrive  at  upon  "  improved 
nets  and  modes  of  fishing,**  may  be  briefly  stated  as 
follows : — 

That,  with  perhaps  the  exception  of  the  beam  trawl-net, 
nothing  new  worthy  of  especial  notice  or  commendation 
has  been  introduced  for  perhaps  generations  in  the  make 
of  nets  for  sea-fishing. 

That  the  attention  of  the  authorities  should  be  directed 
to  the  existing  size  of  mesh  of  the  various  kinds  of  nets, 
with  the  view  of  seeing  how  far  it  may  be  possible  to  limit 
the  minimum  size  of  same,  and  to  the  possible  improv 
ment  in  the  shape  of  nets  and  of  mesh,  especially  in  the 
trawl-net. 

That  the  use  of  the  kettle-net  should  be  entirely  pro- 
hibited. A  close  season  is  positively  called  for,  that  is  to 
say,  fishing  by  trawl-nets  of  any  kind  should  not  be  allowed 
within  a  certain  distance,  say  40  to  50  miles,  of  the  shore 
during  a  given  period  of  the  year.  And  fishing  by  seine, 
shrimp,  and  all  nets  of  similar  kind,  should  be  entirely 
prohibited  during  a  close  season.  There  exists  a  great 
difference  of  opinion  as  to  all-tlie-ycar-round  fishing  b; 
drift-nets,  but  my  information  leads  me  to  think  it  unncccs» 
sary,  at  least  at  present,  to  interfere  in  any  way  with  the 
season  or  locality  of  this  fishing. 

It  must  be  remembered  that  these  nets  do  not  interfere 
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with  the  spawning  grounds,  as  do  the  other  nets  I  have 
been  speaking  of. 

In  the  early  spring,  late  autumn,  and  winter  months,  trawl 
fishing  may  be  prosecuted  to  within,  say,  5  miles  of  the 
shore,  and  the  least  harm  will  then  be  done  by  fishing  with 
seine  and  similar  nets. 

For  the  purpose  of  regulating  the  distance  of  trawl 
fishing  from  the  shore,  and  the  time  of  close  season,  it  will 
be  necessary  that  an  agreement  shall  be  made  with  at  least 
the  following  powers :  France,  Belgium,  and  Holland. 

Perhaps  it  is  within  the  lines  of  this  section  to  note  that  Limit  of  size 

of  fish  allowe 

it  is  useless  to  put  a  limit  upon  the  size  allowed  to  be  sold  to  be  sold. 
of  most  sea  fish,  as  the  small  fish  would  still  be  caught,  but 
thrown  overboard  at  sea  dead  or  dying. 


The  Application  of  Steam  to  Deep-sea  Fisheries. 

The  question   of  the  propulsion   by  steam   power  of  Steam  fishing 

vessels, 
vessels  employed  in  deep-sea  fishing  is  one  deserving,  I 

think,  of  minute  and  careful  consideration.    The  "  getting  " 

of  nets  and  gear  by  steam  capstans  may  be  taken  from 

actual  experience  to  be  quite  practicable  and  profitable,  as 

they  have  been   used   for  some  years   past  with  marked 

success  by  both  English  and  foreign  fishing  vessels. 

But  the  problem  of  the  general  use  of  steam-propelled 
fishing  vessels  is  still  in  its  earlier  stages,  and  cannot  be 
looked  upon  as  definitely  settled. 

The  application  of  steam  as  a  propelling  power  for  History, 
fishing  boats,  as  far  as  our  coasts  are  concerned,  is  of 
recent  introduction  ;  and  it  will  be  seen  from  the  title  of 
various  companies  that  have  been  started  that  they  do  not 
profess  to  be  owners  of  vessels  that  are  only  employed  in 
steam  *  fishing.     For  example,  we  bear  of  the  Hull  Steam 
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Fishing  and  Ice  Company,  Limited  ;  the  Yarmouth  Steam 
Trawling  and  Carrying  Company  ;  the  Tyne  Steam  Towing 
and  Fishing  Boat  Owners*  Association,  &c,,  all  showing 
that  other  business  than  fishing  is  mixed  up  in  their 
employment.    And  such  is  really  the  case. 

The  steam  vessels  of  the  last-named  association  are 
ordinary  paddle  tugs,  used  for  fishing  purposes  when  not 
engaged  in  towing.  Their  use  as  trawlers  was  first  started 
in  1876,  and  now  tu^enty-four  in  number  are  at  times  thus 
employed.  That  they  are  so  employed  with  advantage  b 
shown  by  the  fact  that  in  the  first  year  of  the  innovation 
only  406  tons  of  fish  were  landed  from  vessels  engaged  in 
steam  trawling  from  the  Tyne,  against  2,345  tons  in  1881. 

This  system  has  spread  to  Scarborough,  where  ti^enty- 
two  similar  steamboats  are  now  at  times  employed  in 
trawh*ng.  The  vessels  of  the  second-named  company  are 
now  no  longer  propelled  by  steam  power,  but  are  converted 
into  sailing  vessels.  I  rather  think  the  boats  belonging  to 
the  Hull  Company  are  not  generally  used  as  steam 
trawlers,  as  I  believe  from  their  large  size  it  would  not  be 
profitable  to  employ  them  as  fishing  boats  ;  their  occupa- 
tion would  be  rather  that  of  steam  carriers  of  fish  and  ice. 

The  first  steam  fishing  boat  used  on  the  coast  of  Spain 
was  built  in  this  country  only  a  year  or  two  since. 

The  French  have  adopted  the  use  of  steam  for  propulsioti 
of  fishing  boats  and  for  working  steam  capstans  to  a  limited 
extent 

In  the  American  waters  steam  fishing  vessels  have  been 
engaged  for  some  years  with  success. 

The  reasons  of  the  slow  development  of  fishing  by  steam- 
propelled  vessels  is  principally  due,  in  my  opinion,  to  i^iulty 
design  and  conception. 

For  instance,  the  vessels  belonging  to  the  Yarmouth 
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Steam  Fishing  Company  were  built  with  the  idea  of  using 
steam  as  an  auxiliary  power,  looking  to  the  sails  as  the 
principal  means  of  propulsion  ;  this  I  think  a  mistake,  and 
that  rather  the  sail  power  should  be  considered  as  entirely 
auxiliary  to  the  screw-propeller,  to  be  used  only  with  a 
leading  wind,  or  In  case  of  a  breakdown  of  machinery* 

If  fishing  by  steam  paddle-tugs  is  profitable,  it  seems  to 
me  to  be  sufficient  proof  that  steam  fishing  by  a  specially 
and  properly  designed  vessel  can  be  made  to  pay,  as  the 
first  cost  and  working  expenses  of  a  boat  built  for  towing 
purposes  would  undoubtedly  be  greatly  in  excess  of  that  of 
such  a  steam  fishing  vessel. 

The  consumption  of  fuel  by  the  ordinary  tug  engines 
would  be  very  high,  and  the  general  design  of  a  sea-going 
paddle-tug  is  certainly  not  that  best  suited  for  fishing 
purposes.  Among  other  disadvantages  may  be  mentioned 
the  inconvenient  height  at  which  they  stand  out  of  the 
water. 

But  it  will  be  well  perhaps  now  to  consider  in  detail  the 
arguments  for  and  against  fishing  by  steam-propelled 
vessels. 

Those  advanced  by  practical  men  against,  are — 

1st.  Cost  of  vessel. 

2nd.  Increased  working  expenses  over  that  of  sailing-    *^  ^^^ 
vessels. 

3rd.  Necessity  of  returning  to  port  frequently  to  coal. 

4th.  Cost  of  periodical  renewal  of  machinery. 

The  first  cost  of  a  steam  vessel  will  certainly  exceed,  in  Cost, 
any  case,  that  of  a  sailing  vessel,  because,  added  to  the  cost 
of  machinery,  the  boat  itself  must  be  of  increased  size  to 
allow  for  space  occupied  by  engines,  fuel,  &c. 

Increased  working  expenses  arc  principally  due,  first,  to  Increased 

--,.,,  r  1  •  •  working 

cost  of  fuel,  ou,  and  stores,  necessary  for  working  engmes  ;  c3.^g«:Q£«^ 
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second,  the  necessity  to  employ  a  properly  qualified  engineer, 
whose  wages  will  considerably  exceed  that  of  fishermen. 

This  objection  may  be  considered  as  answered,  as  the 
steam  fishing-boat  being  her  own  carrier  will  of  course  be 
frequently  in  port  for  the  purpose  of  delivering  fish. 

Undoubtedly  it  will  be  necessary  when  estimating  profits 
to  make  a  yearly  allowance  for  depreciation  of  machinery. 

The  advantages  of  steam  fishing  vessels  are — 

rst  That  it  is  possible  to  fish  over  rougher  ground  than 
could  be  fished  by  sailing  vessels. 

2nd.  Extended  choice  of  fishing  grounds, 

3rd.  The    use    of   steam    capstan    as    a  labour-saving 
machine 

4th.  Steam   fishing  x'^essels  do  their    own   carrying  to 
market  with  speed  and  certainty. 

5th.  Increased  seaworthiness. 

6th.  Power  of  running  for  shelter  in  bad  weather,  and 
entering  harbours  without  assistance  from  tugs. 

7th.  Steam-vessels  can   fish   in   calms  and  in   rougher 
weather  than  could  sailing  vessels. 

8th.  Steam  is  available  for  w^orking  a  refrigerating  appa* 
ratus. 

It  is  well  known  by  fishermen  that  there  are  many 
localities  teeming  with  fish  remaining  unfished  to  this  day» 
because  of  the  roughness  of  the  ground. 

With  steam  trawlers,  in  the  event  of  the  net  fouling  at 
bottom  of  sea,  the  strain  upon  same  can  be  quickly  reduced 
or  altogether  removed.  The  speed  while  fishing  would  not 
be,  as  in  sailing  vessels,  due  to  force  of  wind  and  currents^  but 
would  be  at  the  discretion  of  the  fishennen  ;  therefore  it  is 
possible  to  fish  over  rougher  ground  than  that  fished  by 
sailing  vessels,  and  the  rougher  the  ground  the  better  ic 
st^e  and  quality  the  fish* 
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In  the  North  Sea  trawI-fishing,  with  some  few  exceptions,  Extended 

choice  of  fish- 

the  vessels  6sh  in  targe  fleets,  so  that  a  sufficient  cargo  is  ing  grounds. 
assured  to  the  steam  or  sailing  carriers  upon  their  periodical 
visits.  The  choice  of  the  fishing  grounds  is  regulated  by 
an  **  admiral  "  of  the  fleet,  whose  orders  are  law  in  this 
respect ;  but  the  master  of  a  steam  fishing  vessel  will  have 
the  option  (being  independent  of  the  carrier)  of  fishing 
wherever  he  may  think  best,  thus  opening  up  a  much  larger 
field  for  his  operations. 

It  may  be  said  that  sailing  trawlers  (**  single  boating,"  as 
it  is  called)  have  this  option,  but  it  must  be  remembered 
that  trawl'fishing  is  principally  prosecuted  at  80  to  lOO 
miles  from  nearest  port,  and  the  time  in  which  a  sailing 
vessel  ("  single  boating  ")  might  run  this  distance  is  entirely 
uncertain,  but  with  a  steam  vessel  almost  certain. 

Probably  one  of  the  greatest   advantages  doc  to  the  Carrying  with 

I        *  I-  r-  1  1      *       t      r     -..  speed  and 

adoption  of  steam  fishing  vessels  is  the  facility  and  speed  certainty. 

with  which  they  can  carry  their  own  catch  of  fish  to  market, 

thereby   avoiding    the    expensive,  time-losing,   and    very 

dangerous  business  of  transferring  the  fish  to  special  steam 

or  sailing  carriers. 

The  advantage  of  speed  in  the  mackerel  fishing  is 
perhaps  more  especially  important,  these  fish  dying  directly 
they  are  caught,  and  salt  is  not,  as  with  herrings,  generally 
used  to  preserve  them  on  board  the  boats. 

It  is  hardly  necessary  to  say  that  a  well-designed  steam  Seaworthi- 
vessel  is  altogether  more  seaworthy  than  a  sailing  vessel. 

It  is  well  known  that  fishermen  will  hold  on  to  their  nets 
to  the  last  minute,  provided  they  can  count  with  any  degree 
of  certainty  upon  making  a  harbour  within  a  given  time* 

In  all  weathers  steam  vessels  have  the  great  advantage 
of  being  able  to  enter  harbour  without  having  to  wait  for  a 
tug,  to  say  nothing  of  the  saving  of  expense  of  towing. 
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Certainly  great  advantage  must  accrue  from  the  steam 
vessel  being  able  to  fish  in  calms,  and  in  rougher  weather, 
than  could  a  sailing  vessel.  The  speed  of  a  vessel  while 
trawling  should  be  from  2  to  4  knots  per  hour,  and  it  will 
be  readily  understood  that  the  weather  is  often  of  a  kind 
which  will  not  allow  of  this  speed  being  maintained  by 
sailing  vessels  ;  but  with  a  steam  vessel  it  may  be  assured, 
save  in  the  roughest  weather. 

The  machinery  necessary  to  work  a  complete  refrigerating 
apparatus  for  the  prescrv^ation  of  fish  can  be  supplied  with 
steam  from  the  main  boiler  without  much  additional  ex- 
pense. 

The  writer,  after  careful  consideration  and  inquiry,  has 
arrived  at  the  following  conclusions  with  reference  to  the 
necessary  qualifications  of  a  steam  fishing  vessel : — 

1st  The  cost  of  the  boat  must  be  as  low  as  possible 
(consistent  with  the  fulfilment  of  the  following 
conditions). 
2nd.  She  should  be  a  full-powered  steam  vessel,  with  a 
speed  of  not  less  than  9,  or  more  than  10  miles 
per  hour  (this  being  the  most  economical  speed 
for  steam  vessels) ;  her  size  should  be  such  as  will 
enable  her  to  keep  the  sea  in  all  weathers  if 
necessary,  and  yet  with  a  draught  of  water  and 
general  dimensions  suitable  for  small  harbours, 
bearing  in  mind  that  increased  size  means  en- 
hanced cost  and  working  expenses.  It  is  tmpro* 
bable,  too,  that  a  large  boat  would  catch  fish, 
especially  trawl  fish,  in  much  greater  quantities 
than  a  smaller  vessel. 
3rd,  Fore  and  aft  rig,  without  any  head-gear  in  the  sha 
of  bowsprit,  &c.,  the  sails  should  be  only  of  a 
sufficient  to  handle  the  vessel  upon  the  event  of 
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a  breakdown  of  machinery,  the  mast,  spars,  and 

rigging  thus  offering,  when  the  vessel  is  steaming 

head  to  wind,  the  least  possible  resistance. 
4th.  The  hold  should   be  of  sufficient  size  to  allow  of  Carga 

ample  ice  and  refrigerating  rooms,  including  space 

to  carry  what  might  be  a  week's  catch  of  trawl 

fish,  or  a  night's  catch  of  drift-net  fish. 
5th.  The  vessel  should  be  easily  adaptable  for  trawl  or  Adaptation. 

drift  fishing. 
The  dimensions  and  particulars  of  the  vessel  designed  Proposed 

vessel. 

by  tlie  writer,  a  sketch  of  which  is  shown  on  the  opposite 
page,  are  as  follows : 

Feet.  In. 

Length  on  load  water-line 75    o 

Breadth 18    7 

Depth  of  hold 98 

Draught  of  water  aft 96 

Tons. 

Displacement  in  tons  (at  above  draught)  .     .     .129 

Gross  Register  Tonnage 63*50 

Net  „  „  36-60 

Nominal  Horse-power 27  N.H.P. 

Speed,  10  miles  per  hour. 

About  850  packages  of  fish  can  be  carried  in  hold.  Cargo. 

Sufficient  space  is  arranged  to  stow  7  tons  of  ice.  ^ce. 

Rig  dandy,  or  yawl ;  it  will  be  noticed  that  no  bowsprit 
or  topmasts  are  fitted,  as  the  vessel  is  rigged  as  a  steam 
vessel  "  proper." 

Capstan  worked  by  separate  engine,  fitted  in  engine- 
room,  and  supplied  by  steam  from  main  boiler  (see  further 
particulars  under  head  of  "  Steam  Capstan  "). 

Engines  of  the  compound  S.  C.  type. 

Boiler  of  tubular  construction,  with  high  working  pressure. 

It  is  arranged   that    the  screw-propeller  shall    be   2  ft  Screw-pro- 
6  in.  below  the  water-surface ;    also  when  vessel  is  under 


Speed  and 
di&tunces  that 
can  be 
»le«ncd 


canvas  only»  the  former  can  be  disconnected  from  engines, 
thus  alloAving  it  to  revolve  freely. 

Eleven  tons  of  coal  can  be  stowed  in  bunkers,  and 
attention  is  drawn  to  the  distances  that  can  be  steamed 
with  this  supply.  Hours,  at  full  speed  (lO  miles),  equal 
76  hours,  distance  travelled  760  miles ;  at  a  speed  of 
^*^^  miles  per  hour,  150  hours,  distance  travelled  1 165 
miles  ;  at  5  -75  miles  per  hourj  377  hours,  distance  travelled 
2166  miles. 

We  will  suppose  that  this  vessel  is  fitted  for  trawling, 
and  that  the  fishing  grounds  are  situated  250  miles  from 
Billingsgate. 

She  could  steam  at  full  speed  hence,  remain  there  fishing 
and  cruising  for  a  w^eek,  and  still  sufficient  coal  will  be  left 
to  allow  of  boat  returning  to  London  at  full  speed ;  the 
time  taken  for  the  double  journey  will  be  50  hours. 

The  steam  trawlers*  catch  might  be  in  this  case  supple- 
mented from  other  fishing  vessels,  as  it  is  improbable  the 
former  would  have  caught  sufficient  fish  in  a  week  to  make 
it  pay  to  run  such  a  distance  ;  but  as  850  packages  of  fish 
can  be  carried  in  hold,  the  freight  alone  of,  say,  750  pack* 
ages  at  zs.  per  package  would  amount  to  jf  75,  earned  in 
little  over  two  days,  to  which  must  be  added  the  profit 
upon  the  fish  caught  by  steam  trawler^  and  the  saving  in 
cost  of  carriage  of  her  outi  fish. 

Again,  supposing  this  vessel  is  fishing  (trawling  or  drift* 
ing)  50  miles  from  nearest  port,  the  journey  hence  would, 
at  full  speed,  take  five  hours  upon  a  consumption  of  coal  of 
14  cwt.  only.  These  examples  can  of  course  be  varied  at  will. 

With  this  vessel  it  would  be  possible,  if  convenient,  to 
steam  up  alongside  ordinary  fishing  vessels  in  fair  weather, 
transferring  the  fish  caught  by  the  latter  to  the  former,  thus 
avoiding  the  use  of  small  boats. 
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And  last,  but  certainly  not  least,  we  have  here  a  steam  Costt 
fishing  vessel  at  a  reasonable  cost,  as  she  could  be  built 
and  fitted  complete,  ready  for  sea,  for  the  sum  of  ^^3000. 

The  object  kept  in  view  when  designing  has  been  to  Design, 
depart  as  little  as  possible  from  the  dimensions  and  internal 
arrangements  of  the  largest  type  of  sailing  fishing  vessels, 
for  I  think  the  change  to  steam  should  be  as  little  marked 
as  possible. 

We  will  therefore  now  compare  this  proposed  vessel  with 
the  existing  sailing  fishing  vessels. 

IsL  The  dimensions  are  only  exceeded  in  that  of  lengthy 
due  to  space  required  for  engines  and  boilers. 

2nd.  The  ^draught  of  water  is  the  same,  also  the  height 
out  of  water. 

3rd.  The  quantity  of  fish  carried  is  equal  to  that  by  the 
largest  sailing  fishing  vessels. 

4th.  This  vessel  is  shown  built  of  wood ;  thus  the 
steamers  can  still  be  built  at  the  same  places,  and 
by  the  same  builders  as  heretofore. 

In  advocating  the  general  adoption  of  steam  fishing 
vessels,  we  must  remember  that  steam  fishing  will  greatly 
alter  the  character  of  the  occupation. 

The  business  of  fishing,  as  now  prosecuted,  Js  peculiarly 
uncertain.  With  the  help  of  steam,  the  departure  and 
return  to  port  can  be  estimated  within  an  hour  or  two. 
"  Time  and  tide  wait  for  no  man,"  but  by  steam  both  will 
be  practically  conquered.  Disasters  by  storms  to  our 
fishing  fleets,  which  we  now  so  often  and  so  much  deplore, 
may  to  a  great  extent  be  avoided. 

Fish,  which  must  be  fresh  to  be  relished,  will  then  pro- 
bably be  at  all  times  obtainable,  instead  of,  as  now,  "  a 
feast  and  a  fast." 

Loss  of  life  in  ferrying  from  "  catcher  '*  to  **  carrier  '*  will 
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be  stopped,  and  we  have  the  engineer  here  as  the  deliverer, 
to  a  great  extent,  from  the  troubles  that  have  hitherto 
inevitably  followed  our  fishermen. 

Steam  Capstans. 

Steam  capstans  are  now  used  on  fishing  boats  belonging 
to  France  and  other  countries,  besides  on  our  own  coasts, 
and  their  number  is  undoubtedly  increasing  daily. 

The  advantages  obtained  by  their  use  are  : — 

1st.  Speed  in  getting  nets  on  board  (and  only  those 
acquainted  with  this  tedious  operation  can  have 
any  idea  of  the  superiority  of  steam  over  hand- 
power  capstans). 

2nd.  The  possibility  of  getting  the  nets  when  it  would 
be  impracticable  by  hand  capstan. 

3rd.  A  reduction  in  the  number  of  crew. 

4th.  The  general  hauling  work  of  the  boat  being  facili- 
tated, such  as  hoisting  sails,  getting  anchor,  small 
boat,  &c. 

5th.  The  engine  can  be  used  for  pumping  purposes,  from 
bilge  into  sea. 

It  may  be  well  to  point  out  the  most  desirable  objects  to 
be  secured  in  the  design  of  a  steam  capstan.  They  are 
taken  to  be  the  following  : — 

1st.  General  compactness. 

2nd.  Working  parts  of  engine  to  be  kept  below  deck. 

3rd.  The  capstans  should  be  so  arranged  that  the  barrel 
shall  revolve  at  various  speeds,  while  maintaining 
at  all  times,  if  desired,  the  maximum  power. 

4th.  Engines,  by  a  simple  arrangement,  to  be  controlled 
from  the  main  deck. 

5th.  Working  parts  on  deck  to  be  covered. 

6th.  Boiler  to  be  as  small  as  possible,  working  full  power 
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with  the  least  consumption  of  coal,  and  it  should 
be  placed  under  the  main  deck. 

7th.  Engines  to  disconnect,  to  allow  of  capstan  being 
worked  by  hand  if  necessary. 

Withal,  simplicity  of  design,  as  it  must  be  remembered 
that  fishermen  are  generally  taken  from  a  class  unac- 
quainted with  machinery.  And  I  am  told  that  the  fact  of 
it  being  necessary  to  employ  an  engineer  is  one  of  the 
principal  drawbacks  to  the  almost  universal  adoption  of 
steam  capstans  on  fishing  boats  (for  undoubtedly  they  are 
highly  appreciated,  both  by  owners  and  men).  Of  course, 
added  to  the  above  objection  is  that  of  first  cost. 

The  latter  may  be  taken  as  being  from  ;^  150  to  ;^200  on  Cost 
a  large  sailing  fishing  boat,  a  considerable  addition  to  the 
cost  of  hull,  and  outfit,  which  would  be  from  ;^i  200  to  ;f  1 500. 

It  will  be  seen  that  the  above  problem  is  considerably 
simplified  in  a  steam-propelled  fishing  vessel. 

The  feasibility  of  using  the  machinery  of  the  capstan 
engine,  for  the  further  purpose  of  propulsion  of  vessel,  has 
been  considered,  but  my  confident  opinion  is  that  this  plan 
would  be  extravagant,  and  generally  impracticable,  as  the 
actual  power  required  to  drive  a  capstan  is  very  small ;  too 
little,  in  fact,  to  be  of  use  to  propel  the  vessel,  and  to 
augment  the  power  sufficiently  to  drive  the  boat,  at  even  a 
very  moderate  speed,  would  enhance  the  cost  of  machinery 
fourfold,  and  after  all,  at  best,  we  should  have  that  most 
unsatisfactory  of  perhaps  all  marine  inventions,  an  auxiliary 
steam  vessel,  as  the  power  would  not  be  sufficient  to  drive  the 
boat  at  a  paying  rate,  without  great  assistance  from  sails. 

With  reference  to  the  use  of  steam  power  in  fishing 
vessels,  I  conclude  that  either  a  sailing  vessel  may  be  fitted 
with  a  steam  capstan,  or  the  boat  should  be  one  capable  of 
being  propelled  at  a  good  working  speed,  say  of  not  less 
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than  nine  miles  per  hour,  quite  independently  of  sails,  and 
then  the  capstan  may  be  worked  by  steam  supplied  from 
the  main  boiler. 

Advantages  of  Steam  Carriers. 

Steam  carriers  I  understand  to  be  vessels  propelled  by 
steam  power>  used  for  conveyance  of  fish  from  the  deep- 
sea  fishing  boats  to  the  port  or  market  These  vessels 
have  hitherto  been  almost  entirely  employed  in  carrying 
trawl-fish,  as  the  practice  has  been  for  drift  fishing  boats  to 
take  their  own  catches  to  the  nearest  port 

The  trawl-fish,  when  caught,  is  ferried  in  small  rowing- 
boats  (attached  to  the  trawlers)  to  the  carriers,  which,  upon 
completion  of  their  cargo,  proceed  with  all  speed  to  market 

In  passings  some  notice  may  be  taken  of  this  ferrying 
business.  The  boats  engaged  in  this  work  arc  certainly 
well  and  strongly  built,  but  they  are  necessarily  heavy  and 
cumbersome.  Their  dimensions  are  about  i6  feet  length 
by  5  feet  6  inches  beam  ;  rowlocks  are  provided  for  four 
rowers^  whose  work  is  attended  with  great  risk  in  bad 
weather,  many  a  poor  fellow  being  drowned  on  this  duty, 
owing  to  the  boat  being  upsets  or  stove  in,  when  coming 
alongside. 

Among  the  advantages  gained   by   the  use  of  steam" 
carriers  are : — 

1st  Almost  certainty  of  delivery  of  cargo  within  a  given 
time. 

2nd.  Fish  not  so  frequently  handled  in  transit. 

3rd.  Non-exposure  to  sun  and  rain. 

4th.  Facilities  for  preservation  offish  on  board. 

Sth.  Superior  condition   in  which   fish    is  delivered  at 
market. 

6th,  Consequent  readier  sale,  and  better  price. 

Carriage  by  slcam  carter  far  cheaper  than  by  rait. 
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Great  advantage   is  ensured    in  delivery,   in  compari-  Almost 
son  with  carriage  by  sailing  carrier,  or  sailing  carrier  and  delivery  with- 
rail  combined,  and   I  will   endeavour  to  show  that  even  [j^jf^^*^*^" 
the  latter  means  is   not  very  superior  to  direct  carriage 
by  steam  carrier  with  respect  to  speed* 

Take,  for  example,  the  following.  Fish  coming  by  rail 
from  Yarmouth  is  first  sent  by  sailing  carriers  to  that  port 
from  the  fishing  grounds^  the  time  taken  being  necessarily 
very  uncertain,  according  to  the  direction  of  the  wind  and 
state  of  the  weather ;  they  may  be  hours,  or  even  days, 
making  port.  Upon  the  arrival  of  carrier  at  Yarmouth, 
the  fish  is  transferred  to  railway  trucks,  and  if  its  destina- 
tion be  Billingsgate,  despatched  to  London.  Upon  its 
arrival  there  it  has  to  be  unloaded  into  horse  vans  and 
carted  through  streets,  the  time  taken  in  transit  being  more 
or  less,  according  to  the  greater  or  less  congested  state  of 
the  traffic  and  approaches  to  the  market* 

Now,  assuming  smacks  are  fishing  80  miles  from  Yar- 
mouth, it  would  take,  at  the  leasts  nine  hours  for  sailing 
carrier  to  get  to  that  port,  another  two  hours  to  unload  and 
load  into  railway  trucks — six  hours,  say,  to  make  the 
journey  to  London,  and  an  average,  say,  of  two  hours  to 
get  from  railway  station  into  Billingsgate ;  this  is  the  low^est 
estimate  (it  having  been  proved  that  the  time  varies  from 
one  to  six  hours).  We  have  thus  nineteen  hours  as  the 
time  taken  to  get  from  fishing  grounds  to  Billingsgate 
Market 

Now,  supposing  fishing  grounds  are  situated  200  miles 
from  London,*  a  steam  carrier  should  do  this  distance  in 
twenty  hours,  thus  taking  one  hour  longer  than  by  above 
route.  At  the  best,  it  wrill  be  seen  that  the  time  of  delivery 
of  fish  by  sailing  carrier  and  rail  is  quite  uncertain  ;  but  by 

•  This  will  be  about  the  relative  distance  sup^s\w^  \\i;jX  ^vwas^*^ 
are  fishinjj  So  miles  oiF  Varniouth. 
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steam  carrier,  save  in  the  roughest  of  weather,  the  actual 
time  can  be  estimated  within  an  hour  or  two. 

Fish  then  delivered  into  Bilh'ngsgate  Market  from  steam 
carrier  is  only  handled  twice — i.e.,  from  the  smack  into 
carrier,  and  from  the  latter  into  market  That  coming  by 
rail  is  handled  four  times — i.e.,  from  smack  into  carrier,  from 
the  latter  into  railway  truck,  from  truck  into  horse  vans, 
and  then  into  market. 

Fish  is  certainly  acted  upon  prejudicially  by  sun  and 
rain  ;  in  the  hold  of  a  steam  carrier  they  are  preserved 
almost  entirely  from  these  influences. 

Some  idea  of  the  superiority  of  water  carriage  of  fish  will 
be  realised  when  we  note,  from  official  returns  for  February, 
1883,  that  out  of  9600  tons  of  fish  brought  to  Billingsgate 
1984  tons  were  water-borne ;  but  while  \\  tons  were  con- 
demned as  unfit  for  human  food,  only  2  cwt.  of  that  quan- 
tity came  by  water,  which  equals  0*046  per  cent,  of  land- 
borne  fish  condemned,  against  0*005  P^^*"  ^^^'^  sea-borne. 
From  the  returns  of  fish  delivered  and  condemned  at 
Billingsgate  Market,  from  September,  1880,  to  June,  188 1, 
I  find  that  in  this  time  64,763  tons  of  land-borne  fish  were 
delivered  at  Billingsgate  Market,  against  28,958  tons  by 
water.  Of  the  former  quantity,  330  tons  were  condemned, 
against  64  tons  of  the  latter,  which  equals  0*509  per  cent, 
land-borne,  and  0*22  per  cent,  water-borne  fish  con- 
demned. But  it  must  be  noticed  that  the  return  docs  not 
include  the  hottest  part  of  the  year,  when  land-borne  fish 
would  be  liable  to  deteriorate  most. 

A  great  advantage  is  the  ease  with  which  the  operation 
of  "  icing  "  can  be  performed  on  board  the  carrier  while 
the  vessel  is  under  way.  But  better  still  would  be  the 
general  introduction  on  board  these  vessels  of  refrigerating 
apparatus,  for  besides  pttserviug  the  fish  on  the  passage 
from  fishing  fleet  to  m^SLtVe^,  sVow\e^  \v  ^\t\N^  :^\  \^^Vj^ 
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after  it  is  closed,  it  can  be  kept  on  board  till  the  following, 
or  if  on  Saturday,  till  the  Monday  morning ;  and  it  is  the 
fact  that  the  greater  part  of  fish  condemned  at  Billingsgate 
is  on  the  Monday. 

Little  extra  expense  need  be  incurred  from  the  use  of 
refrigerating  apparatus,  save  first  cost,  as  the  steam  for 
working  the  engine  can  be  supplied  from  main  or  donkey 
boiler.  By  this  means  large  quantities  of  fresh  fish  can  be 
obtained  from  distances  it  would  be  otherwise  impossible 
to  bring  them. 

For  these  reasons  fish  coming  by  steam  carrier  direct  Superior  con 
from  fishing  grounds  can  be,  and  is,  delivered  at  market  in  which  fish  is 
much  better  condition  than  that  transported  by  railway,       ^''^^ 
and^it  consequently   invariably  commands  a  readier  sale 
and  a  better  price. 

According  to  evidence  given  before  the  Fish  Supply 
Committee  of  the  City  of  London  Corporation,  it  was 
proved  that  sea-borne  fish  realises  on  an  average  25  per 
cent,  higher  price  than  rail-borne  fish. 

Fish  is  brought  to  London  direct  by  steam  carriers  from  Relative  cost 
fishing  fleet  belonging  to  Hull,  a  distance,  say,  of  400  miles,  steanTcfl^ci 
for    I  J.  6d,  per   package   freight ;   but   should   the   steam  ^^  ^^  '^^• 
carrier  deliver  its  cargo  at  Hull,  the  railway  rate  from  the 
latter  place  to  London  would  be  not  less  than  \s,  6d.  per 
package,  the  distance  being  175  miles. 

Added  to  this  railway  charge  must  be  the  cost  of  freight, 
by  steam  carrier,  from  fishing  fleet  to  Hull,  which  is  9^.  per 
package. 

The  cost,  then,  of  bringing  the  fish  by  steam  carrier 
direct  to  Billingsgate  would  be  is,  6d.  per  package,  but  by 
rail  and  steam  carrier  combined  2s.  3^.,  an  excess  in  cost 
of  carriage  by  the  latter  system  of  50  per  cent,  over  the 
direct  carriage  by  steam  carrier,  beside  all  the  dv^^N^Tvr 
tages  attending  the  transhipment. 
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Again,  Messrs.  Hewitt,  of  Billingsgate,  chaise  for  freight 
by  their  steam  carriers  an  ad  valoretn  rate,  viz.,  one-fifth  of 
what  the  fish  realises ;  but  if  they  carry  for  boats  other  than 
those  they  sell  for,  they  generally  make  a  charge  of  2J-  per 
package  freight  from  fishing  fleet  to  Billingsgate. 

Now  if  this  fish  (caught  50  to  100  miles  off  Yarmouth) 
was  sent  into  that  port  by  sailing  carrier,  there  being  no 
steam  carriers  going  into  Yarmouth,^  the  charge  for  freight 
per  package  would  be  \s,  6rf.  Add  to  this  the  railway 
charge  from  Yarmouth  to  Billingsgate,  delivered,  taken  at 
an  average  of  \s,  Zd.  per  package,  the  total  cost  would  be, 
from  fishing  grounds  to  Billingsgate,  vid  Yarmouth,  jx  Td,^ 
against  2s,  by  steam  carrier  direct;  difference,  more  than 
58  per  cent 

It  will  be  seen  from  these  figures  that,  on  the  score  of 
cost  of  carriage  to  market,  the  balance  is  decidedly  in 
favour  of  steam  carriers. 

But  there  are  many  other  places  between  which  steam 
carriers  might  profitably  work.  First,  I  would  mention 
the  Irish  south-east  and  south-west  coast ;  from  Baltimore 
alone  it  has  been  stated  that  from  50  to  lOO  tons  per  week 
of  mackerel  could  be  supplied  during  at  least  four  months 
of  the  year,  and  this  quantity  is  but  a  small  part  of  the 
whole  available  supply  from  adjacent  fishing  centres. 
These  mackerel  are  now  generally  sent  by  way  of  Cork^ 
Dublin,  and  Holyhead  to  London  (a  suflSciently  round- 
about  route  necessitating  it  being  carted  three  times)  at  a 
cost  of  I  Of.  per  box  weighing  2  cwt,  ox  £^  per  ton  carriage 
and  delivery  at  Billingsgate.  Sent  by  ordinary  steamer,  if 
available,  direct  to  Milford,  and  thence  by  rail,  the  cost  Is 
£\  per  ton  into  Billingsgate. 

*  Since  the  above  was  wnttcDi  Mr.  Burdett-Coutts  has  introduced 
steam  carriers  (ot  iht  purpose  of  carrying  fish  from  the  North 
Sea  fishing  fleet  mto  VarmoulYv. 
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Now  if  a  steam  carrier  came  direct  to  London  round  the 
Land's  End,  the  distance  would  be  600  miles.  Wc  have 
shown  that  fish  is  carried  by  steam  carriers  a  distance  of 
400  miles  for  30?.  per  ton ;  therefore,  at  this  rate,  it  would 
cost  455,  per  ton  from  Baltimore  and  south-east  coast  of 
Ireland  to  London  by  sea,  and  the  time  taken  to  perform 
the  journey  should  not  exceed  sixty  hours,  delivered  into 
Billingsgate,  an  excess  in  time  of  only  twelve  hours  if 
sent  by  present  route.  But,  properly  preserved  by 
refrigerating  apparatus,  or  even  by  ice,  I  believe  the  fish 
would  be  delivered  in  really  better  condition.  Anyhow, 
properly  designed  steam  carriers,  during  the  season,  could 
be  profitably  employed  running  between  Ireland  and  the 
English  west  coast  ports.  With  reference  to  the  supplies 
of  fish  available  from  Ireland,  it  is  interesting  to  note  that, 
according  to  the  Standard  of  March  22nd,  1883,  100  tons 
of  mackerel  %vere  caught  off  the  "  Shannon  "  on  the  night 
of  the  2 1st  of  March,  being  of  the  estimated  value  of 
£6000. 

From  the  coasts  of  Norway  large  quantities  of  salmon 
and  cod  can  be  procured.  It  has  been  estimated  that 
about  3,000,000  lbs,  weight  of  cod  is  annually  caught  on 
the  coast  of  Finmarkcn  and  around  the  Lofoden  Islands, 
the  principal  part  of  which  is  now  salted  and  sent  to  Spain 
and  other  Catholic  countries. 

What  is  wanted  to  secure  at  least  a  part  of  this  catch, 
is  undoubtedly  a  good  service  of  well-appointed  steam 
carriers,  so  that  these  fish,  otherwise  salted,  might  be 
distributed  over  England  and  the  Continent  in  a  fresh 
condition.  Supplies  of  fish  can  also  be  obtained  from 
Heligoland,  distant  from  Grimsby  295  miles,  and  from 
London  about  400  miles,  and  many  other  continental 
fishing  stations  too  numerous  to  mention. 

But  comtng  nearer  home  again^  steam  c?tTt\eis  m\^v 
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work  down  the  coast  from  Scotland,  collecting  fish  for 
London  market  or  elsewhere. 

Thousands  of  tons  of  fish  are  even  now,  under  the  present 
imperfect  system  of  carriage  (being  carried  on  the  deck  of 
the  steamers),  exported  from  England  to  Antwerp,  Rotter- 
dam, Paris,  &c. 

A  greater  part  of  this  fish  might  be  sent  direct  to  these 
places  from  the  fishing  grounds,  instead  of,  as  now,  first 
brought  to  some  English  port  and  afterwards  reshipped 
abroad. 

Large  quantities  of  salmon  and  cod  are  now  imported 
from  Nova  Scotia,  Labrador,  New  Brunswick,  Columbia^ 
&c.,  the  far  greater  part  of  which  is  salted  or  tinned.  From 
a  report  I  glean  that  the  total  number  of  cases  exported  in 
1 88 1  from  Columbia  was  530,000. 

The  number  of  boats  engaged  in  these  fisheries  was 
1650,  including  10  steam  sloops,  and  the  number  of  salmon 
caught  in  1 881  was  about  3,300,000. 

There  are  other  salmon  fisheries,  almost  as  prolific, 
in  the  Red  River,  the  water  of  Puget  Sound,  and  the 
Alasker. 

It  will  be  seen  that  the  supply  is  practically  unlimited 
from  these  places.  By  means  of  steam  carriers  fitted  with 
refrigerating  apparatus,  similar  to  that  used  on  vessels 
bringing  meat  from  America,  we  might  secure  the  best  of 
fresh  salmon  at  a  cost  to  the  consumer  that  would  allow  of 
ordinary  people  sometimes  tasting  this  delicious,  but  now 
impossible  fish.* 
History.  Messrs.  Hewitt,  of  Billingsgate,  were  the  first  to  build 

steam  vessels  for  the  special  purpose  of  ferrying  fish  from 
fishing-grounds  to  market.  This  was  about  eighteen  years 
ago. 

•  The  vessels  for  this  service  would  require  to  be  larger  than  those 
described. 
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Previous  to  the  year  1864,  part  of  their  fish  was  landed 
at  Yarmouth,  and  thence  sent  on  by  railway,  and  some 
was  sent  to  Gravesend  in  "well"  vessels,  and  thence  to 
Billingsgate  by  "  hatch  "  boats ;  now  all,  or  nearly  all  their 
fish  is  brought  to  London  by  steam  carriers. 

In  1 88 1  these  steamers  (eight  in  number)  brought  376,426 
packages  of  fish  to  Billingsgate  Market.* 

Little  or  no  advance  seems  to  have  been  made  in 
carriage  by  steam  carrier,  until  in  1880  the  Hull  (Fish) 
Carrying  Company  was  started.  In  1881  they  were  regu- 
larly employing  4  steamers  bringing  fish  direct  to  Billings- 
gate Market  from  fishing-grounds ;  in  twelve  months  they 
delivered  about  300,000  packages  of  fish. 

Another  company  was  started  at  Grimsby  for  the  same 
purpose,  and  from  January  to  August,  1880,  with  4  steamers, 
they  delivered  165,000  packages  at  Billingsgate,  and  38408 
at  Grimsby.  I  have  mentioned  already  the  Yarmouth 
Steam  Trawling  and  Carrying  Company,  and  my  opinion 
of  the  reason  of  this  company's  want  of  success  as  a  steam 
trawling  and  carrying  company  ;  but  it  must  be  noticed 
that  these  vessels  were  not  at  all  of  the  same  class  as  those 
just  spoken  of. 

At  Scarborough,  on  the  Tyne,  and  elsewhere,  steamers 
have  been  employed  in  catching  and  carrying  fish,  but  I  have 
not  heard  of  any  steam  carrier  proper  being  used  there. 

The  vessels    employed   as   steam    carriers    by  Messrs.  Dimensions 
Hewitt  carry  about  3000  packages  of  fish  when   loaded,  ^are. 
equal,  say,  1 50  tons  dead  weight  of  fish,  besides  ice,  &c. 

They  are  "  ketch  "  rigged,  and  are  propelled  by  a  single 
screw  propeller.  The  engine  and  boiler  are  placed  well 
aft,  and  a  bridge  is  fitted  before  the  funnel  on  which  is  the 

•  The  average  weight  of  each  of  these  packages  of  fish  may  be  taken 
to  be  I  cwt. 
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steering  gear.  These  boats  have  a  great  deal  of  ** sheer* 
to  the  main  deck,  being  low  in  the  water  just  abaft  the 
middle  of  length,  for  the  purpose  of  facilitating  the  transfer 
of  fish  from  the  small  ferrying  boats  coining  from  the 
smacks  with  fish,  and  are  high  out  of  the  water  fc 
for  seaworthiness, 

I  believe  some  of  these  carriers  are  fitted  with  refrige- 
rating apparatus. 

The  dimensions  of  a  boat  belonging  to  the  Hull  Steam 
Fishing  and  Ice  Company,  Limited — ^a  model  of  which 
was  exhibited  at  the  Shipwrights'  Compan/s  Exhibitioti, 
1882,  and  which  was  awarded  a  prize — was  as  follows: — 
Length,  130  feet;  breadth,  21  feet;  depth,  11  feet;  the 
horse-power  being  60  nominal  The  ice  room  is  situated 
in  the  forward  part  of  ship ;  length  of  hold  about  40  feet 
The  same  was  separated  from  engine  and  boiler  room  by  a 
space  occupied  by  coals,  and  the  engine  and  boilers  were 
placed  well  aft ;  ketch  rigged,  steering  from  bridge,  and 
fitted  with  steam  windlass  and  winch. 

The  cost  of  a  vessel  of  this  size  should  be  about  £6000^ 
and  the  speed  about  9  knots,  upon  a  consumption  of  coals 
of  about  7i  tons  per  day  of  24  hours ;  and  the  time  it 
would  take  to  get  from  the  Hull  fishing  fleet,  about 
48  hours  at  full  speed. 

Now  it  has  been  shown  that  these  four  steam  cairiers 
belonging  to  Hull  delivered  300,000  packages  of  fish  at 
Billingsgate  Market,  equal  to  75,000  packages  each  boat 
The  freight  per  package  to  Billingsgate  charged  ta  ls,6d^ 
which  would  give  the  gross  earnings  of  one  boat  for  00c 
year  as  £$62$.  The  working  expenses  of  this  boat  would 
be,  say»  /^8o  per  week,  equal  to  ;f  4160  per  year,  showing  a 
profit  of  ^1465  per  annum,  equal  to  24*4  per  cent  upon 
the  estimated  original  cost  of  one  boat,  i.e.  i^6ooo. 
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It  will,  perhaps,  be  well  to  consider  what  are  the  most  Design, 
desirable  features  in  a  well-designed  steam  fish  carrier,  and 
they  are  taken  to  be  the  following : — 

1st,  Reasonable  size.  Too  large  a  vessel  is  unprofitable, 
as  from  the  uncertainty  of  the  supply  of  fish  from  the 
smacks,  at  times  the  carrier  must  run  to  market  with  but 
part  of  a  cargo.  Again,  the  working  expenses  of  steam 
vessels  increase  rapidly  with  enhanced  size,  and  generally 
a  small  boat  is  more  suitable  for  the  purpose. 

2nd.  The  speed  should  be  about  9  knots  per  hour,  this 
being  the  most  economical  speed  for  steam  vessels ;  and 
engines  of  the  most  approved  type  should  be  fitted  with 
special  reference  to  the  reduction  in  consumption  of  coals. 

3rd.  It  is  recommended  that  sail  power  should  be  con- 
sidered as  quite  auxiliary  to  the  steam  power. 

4th.  Ample  space  should  be  provided  for  ice. 

5th.  The  vessel  should  be  of  such  a  height  out  of  water, 
consistent  with  seaworthiness,  as  will  allow  of  the  small 
boats  ferrying  fish  from  smacks  doing  so  with  the  greatest 
possible  facility. 

6th.  Special  attention  should  be  paid  to  the  fitting  up  on 
board  of  the  most  approved  refrigerating  apparatus,  as  it  is 
believed  that  in  this  particular  the  greatest  improvement  in 
conveyance  of  fish  by  steam  carrier  is  to  be  made.  Ar- 
rangements should  be  made  for  working  the  refrigerating 
apparatus  by  steam  power  supplied  from  main  or  donkey 
boiler,  avoiding  the  extra  expense  of  a  special  boiler  for 
the  purpose.  I  think  a  suitable  refrigerating  room  with 
engine  could  be  fitted  up  complete  in  such  a  boat  for,  say, 
^400. 

It  might  be  wxll  to  provide  large  iron  tanks  similar  to  Tanks, 
those  now  used  by  certain  railway  companies.     They  hold 
about  2  tons  weight  of  fish,  and  could  be  filled  at  sea  wvtK 
perhaps,  *' offal  "  fish,  and  lifted  out  by  sleam  v^Xtvc^i  ^V^tv 
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at  market,  and  afterwards  returned  to  the  vessel.  This 
would  save  a  great  deal  of  packing  and  handling  of  fish, 
and  the  cost  of  returning  to  vessel  so  many  empty  boxes. 
Steam  launch.  There  is  one  other  point,  and  I  have  finished  my  remarks 
upon  "steam  carriers,"  and  that  is,  the  suggestion  that 
they  might  be  supplied  with  a  steam  launch.  The 
same  could  be  used  for  towing  the  smack's  rowing-boats, 
loaded  with  fish,  to  the  carrier,  thus  saving  time,  and,  we 
think,  minimising  the  danger  of  this  work ;  or,  in  bad 
weather,  it  might  be  better  for  the  launch  to  do  all  the 
ferrying,  collecting  the  fish  from  the  various  fishing  craft. 

Greater  Facilities  to  be  given  by  Railway  Com- 
panies IN  Regard  to  Rates. 

The  question  of  railway  rates  is  one  that  has  constantly 
exercised  the  mind  of  the  commercial  community.  This 
is  shown  by  the  frequent  appointment  of  Parliamentary 
Committees  of  Enquiry,  the  latest  of  these  being  the  one 
of  1872  (following  upon  which  was  the  Act  of  1873 
appointing  the  Railway  Commission),  and  the  Select 
Committee  of  1882,  upon  the  report  of  which  further 
legislation  is  promised. 

I  do  not  propose  to  recapitulate  in  full  the  conclu- 
sions arrived  at  by  this  last  Committee,  but  shall  take 
occasion,  so  far  as  it  affects  my  present  subject,  to  notice 
them. 

Do  railway  And   first,  I  ask,  do   the   railway  companies   generally 

companies 

mnt  every      grant   every   facility,   by  means   of  cheap   rates,   for   the 

carriage  of  fish  ?     And  this  I  must  answer  in  the  negative. 

It  would  appear  that,  although  the  railway  companies 

are  granted  an  immense  monopoly  as  carriers,  that  they 

seem  to  look  at  the  question  of  rates  almost  entirely  from 

a  shareholder's  standpoint,  viz.,  whether  the  particular  rate 
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they  charge  to  any  given  place,  and  for  any  special  kind  of 
goods,  will  yield  such  a  profit  as  will  allow  of  a  good 
dividend.  Their  demands  are  generally  only  modified  in 
accordance  with  the  amount  of  competition  they  have  to 
fear. 

But  I  will  proceed  to  consider  the  various  reasons  for  Complaints 
complaints    against    the   railway  companies.      From    the  ^y°om^' 
Report  of  the  Select  Committee  of  1882  it  would  appear  P^^* 
"  That  rates  in  excess  of  the  maximum  authorised  by  the 
special  Act  are  in  many  cases  exacted." 

With  reference  to  this  charge,  the  Committee  state  that 
the  railway  companies  admit  the  rates  sometimes  are  in 
excess  of  the  maximum  authorised ;  that  is,  if  the  mileage 
rate  alone  is  taken  into  account ;  but  they  consider  them- 
selves entitled  to  make  a  charge  for  "  terminals,"  that  is, 
for  accommodation  and  services  performed  by  them  at  the 

receiving    and    delivering  stations.     The   conclusion    the  Recommend 
_  .  .  ,  .         .      .      ,  ri,,        .  ,     tion  of  Rail- 

Committee  arrive  at  upon  this  point  is,  that  "The  right  wayCom- 

of  the   companies   to   make   this   charge   for   *  terminals'  ™* 

should  be  recognised  by  Parliament,  under  the  condition 

that   the   amount   be   entered    in   the   rate   book   for  the 

guidance  of  the  public." 

2nd.  Another  complaint  is,  that  on  the  same  line  of 
railway  higher  rates  are  charged  on  some  kinds  of  goods 
as  compared  with  others,  without  apparently  sufficient 
reason.  Undoubtedly  there  appears  to  be  cause  for  this 
complaint,  and  I  take  the  following  from  many  examples. 
Between  Whitby  and  London,  the  rate  per  ton  for  beer  is 
28x.,  and  for  hams  and  coffee,  30X.,  but  for  fish  it  is  40J.  per 
ton ;  meat  is  carried  by  rail  from  Holyhead  to  London  for 
2  5 J.  per  ton,  but  the  rate  for  fish  is  SSj.  per  ton. 

With  reference  to  this,  the  Railway  Committee  (1882) 
concluded  "  They  could  not  recommend  any  new  legislative 
interference   for   the   purpose   of  enforcing   upon    railway 
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companies  equality  of  charge,"  one  reason,  among  others^ 
being  that  these  charges  may  really  prove  beneficial  to  the 
community  at  large. 

In  many  other  cases  of  complaint  the  Committee  did 
not  arrive  at  any  conclusion,  or  rather,  they  did  not  in- 
dicate the  way  out  of  the  difficulty,  thus  showing  how 
difficult  a  subject  this  is  ;  but  their  recommendations  may 
generally  be  summed  up  in  -their  proposal,  that  further 
powers  should  be  granted  to  the  Railway  Commission, 
so  that  all  these  questions  may  be  gone  over  before  the 
latter  body  and  adjudicated  upon. 
Advantage  to        It  may  be  said  that  the  necessary  prompt  delivery  of  fish 

railway  com- 
panies of  quick  enhances  the  cost  of  its  transit  by  rail,  but  quick  despatch 

must  also  be  advantageous  to  railway  companies^  as  their 

trucks  arc  the  sooner  available   for  further  duty.     Some 

goods  remain  in  trucks  for  days  before  they  are  delivered. 

Difference  in         It  is  noticeable  that   most  railway  companies  make  a 

rate  for 

'prime "and  considerable  difference  in  the  charge  for  carriage  of  the 
two  classes  of  trawl  fish — i.e.  the  "  prime  "  and  the  **  offal*** 
For  example,  the  rate  per  ton  from  Yarmouth  to  London 
for  **  offal "  fish  is  20x,  lorf.,  but  for  "  prime,**  34^.  2d.  Now^ 
speaking  generally,  the  cost  of  transit  to  the  railway 
companies  is  the  same,  the  exception  being  when  the 
former  is  sent  loose  in  trucks,  for  which  a  special  reduced 
rate  is  usually  quoted.  It  seems  that  there  is  not  sufficient 
reason  for  the  two  different  charges,  and  the  only  explana- 
tion I  can  find  for  it  is»  that  the  railway  companies  are  of 
course  aware  of  the  fact  that  the  "  prime  "  fish  realises  a 
higher  price  than  the  *' offal,"  and  that  the  former  can 
consequently  afford  an  enhanced  rate. 

I  note,  however,  that  by  both  steam  and  sailing  carrters 
the  freight  is  the  same  for  all  kinds  of  fish. 
But  it  may  be  thought  the  *•  offal**  fish  is  carried  at  1 
«y  low  rate  by  the  railway  companies ;  this  is  not  the 
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case,  as  will  be  seen  from  the  following  figures.  It  may  be 
taken  that  railway  companies  can  profitably  run  goods 
trains  for  5^.  per  train  per  mile.  Now  the  rate  for  "offal" 
fish  from  Yarmouth  to  London,  station  to  station,  is 
20s,  lOd.  per  ton,  the  distance  being  120  miles.  Supposing 
the  weight  in  a  given  fish  train,  carrying  only  '*  offal  "  fish, 
is  50  tons/  we  shall  have  the  freight  earned  on  this  trip 
rather  over  j^"  52. 

Now  120  miles  at  Jj.  per  train  per  mile  equals  exactly 
£$0,  the  sum  for  which  50  tons  of  fish  could  be  profitably 
carried  by  rail  this  distance.  Therefore,  it  is  shown  that 
the  profit  in  this  case  is  ;£"22  over  and  above  that  which  is 
included  in  the  eUimate  of  $s,  per  train  per  mile. 

To  justify  this  estimate,  I  may  state  tliat  the  charge  for 
a  special  fish  train  from  Yarmouth  to  London  is;^32*  I 
have  given  this  particular  example,  as  the  exact  figures  are 
before  me ;  however,  the  result  may  be  taken  to  be  about 
the  same  when  this  test  is  applied  to  tlie  fish  rates  of  otlier 
railway  companies. 

It  will  be  seen,  then,  that  it  is  possible  for  railway 
companies,  if  they  are  so  inclined,  to  reduce  their  rates 
for  the  carriage  of  fish,  and  yet  leave  themselves  a  good 
margin  of  profit. 

Another  matter  deserving  attention  is  the  relative  cost 
of  carriage  for  short  and  long  distances.  Undoubtedly,  a 
low  rate  per  ton  per  mile  for  long  distances  is  to  the  advan- 
tage of  those  sending  fish  a  long  way. 

According  to  the  Report  of  the  Railway  Committee 
(1882),  the  railway  companies  admit  that  the  lowest  rate 
they  charge  is  a  profitable  one. 

Using  the  same  figures  as  before,  we  will  see  how  much 
the  rate  per  ton  per  mile  for  a  short  distance  exceeds  that 

*  Fifty  tons  is  a  very  low  estimate. 
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for  a  longer  one.  We  have,  then,  *'  prinne  *'  fish  conveyed 
from  Yarmouth  to  London  for  34J.  2d,  per  ton,  the  distance 
being  120  miles;  this  will  equal  3*41^.  per  ton  per  mile; 
but  from  Yarmouth  to  Norwich,  20  miles,  the  rate  for 
**  prime  **  fish  is  los,  per  ton — equal  6d,  per  ton  per  mile. 
Space  will  not  allow  of  my  giving  other  examples.  But  it 
seems  that  this  difference  is  excessive,  even  allowing  for 
the  fact  that  the  consignments  to  London  are  larger  and 
more  regular.  Undoubtedly,  under  the  present  sy^stera  of 
encouraging  a  traffic  in  fish  to  distant  cities,  such  as 
London^  Manchester,  &c.,  to  the  almost  exclusion  of  smaller 
places,  ail  concerned  suffer;  ist,  the  fisherman,  whose  re- 
turns must  be  reduced  from  the  increased  cost  of  carriage 
(due  to  the  distance)  ;  2nd,  the  consumer,  who  does  not  live 
in  these  large  centres ;  3rd,  the  railway  companies,  who,  to 
secure  the  traffic,  must  carr>'  the  fish  at  a  minimum  rate. 

The  remedy  appears  to  be  the  encouragement  by  railn-ay 
companies,  by  means  of  low  rates^  of  a  regular  traffic  from 
the  fishing  stations  to  the  nearest  towns  situated  on  their 
systems.  And  it  will  be  well  if  local  authorities  should 
grant  every  facility,  by  means  of  improved  markets,  Ate, 
for  the  sale  and  distribution  of  fish  in  their  respective 
towns,  instead  of,  as  now,  allowing  the  greater  part  to  pass 
by  them  on  its  way  to  London  and  other  large  cities.  The 
result  would  certainly  be  a  better  distribution  of  fisK 

There  exists  a  great  difference  between  the  rate  charged 
for  the  carriage  of  fish  by  different  railway  companies. 

For  instance,  "  prime  **  fish  is  carried  from  Yarmouth  to 
London,  station  to  station,  as  before  stated,  for  34s*  2d.  per 
ton,  while  the  rate  from  Ramsgatc  to  London,  station  to 
station,  is  35^  per  ton ;  that  is  to  say,  by  one  company 
fish  is  carried  120  miles  for  iod.  per  ton  less  than  another 
charges  for  only  86  miles*    Again,  while  fish  is  bfought 
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from  ScarbHDrough  to  London  at  the  rate  of  2'%id.  per  ton 

per  mile;  that  from  Ramsgate  costs  5^.  within  a  fraction. 

The  lowest  existing  railway  rate  for  fish  I  know  of,  is  Lowest  exist- 
ing rate. 
V^*jd,  per  ton  per  mile,  while  the  highest  equals  about  6rf. 

per  ton  per  mile.     It  must  be  explained  that  the  former  is 

for  the  greater,  while  the  latter  is  for  the  shorter  distance, 

but,  taking  the  average  distance,  the  average  railway  rate 

equals  about  id  per  ton  per  mile. 

But  it  is  argued  by  railway  companies  that  reduced  rates  Will  low  rates 
of  carnage  would  not  appreciably  aflfect  the  selling  price  of  offish? 
fish.  Upon  first  sight  this  seems  plausible,  for,  taking  the 
existing  rates  per  ton  and  dividing  it  by  2240  pounds  in 
a  ton»  w^e  have  the  cost  of  carriage  per  pound  as  only  a 
fraction  of  a  penny ;  but,  in  dealing  with  this  question,  it 
must  be  remembered  that  often  the  margin  of  profit  to 
the  fishermen  is  very  small 

Mn  R,  Hewitt,  in  his  evidence  before  the  Parh'amentary  Rates  com- 
Committee  of  Enquiry  into  the  proposed  Shadwell  Market,  rail  and  siekm 
gives  an  interesting  example  of  this.  He  mentions  a  case  ^  ^' 
within  his  experience  in  the  year  i88i,  in  which  twenty-five 
boxes  of  fish  were  sent  by  rail  to  London  ;  the  amount 
they  realised  was  six.  The  total  expenses  were  g&r., 
showing  a  loss  of  451.  to  the  fishermen.  He.  Mr.  Hewitt, 
further  stated  that  if  these  fish  had  been  sent  by  his  steam 
carrier  direct  to  Billingsgate  Market,  the  total  expense 
would  have  been  25^,,  showing  a  return  to  fishermen  of  26j. 
Now  it  will  follow,  if  the  latter  find  that  the  expense  of 
transit  to  market  thus  absorbs  their  profits,  that  they  will 
not  send  the  quantity  they  otherwise  would  ;  and  indirectly, 
therefore,  the  consumer  suffers  from  high  (fish)  rates  for 
carriage,  as  he  will  probably  pay  a  higher  price  for  his  fish 
in  proportion  to  the  reduced  supply.  It  was  actually  given 
in  evidence  before  the  same  Committee,  by  the  master  oC  ^ 
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fishing  vessel,  that  he  had  at  times  received  instructions 
from  his  owner  to  send  only  the  "  prime  **  fish  to  market 
as  the  **  offal "  would  not  pay  for  the  carriage ;  the  con- 
Destmction  of  sequence  was,  he  threw  overboard  the  "  offal  *'  fish  caught, 
sending  only  the  "prime"  fisK  Nothing  further  hardly 
need  be  said  to  show  the  importance  of  cheap  rates. 

The  weight  charged  for  hy  railway  companies  includes 
that  of  the  fish  box,  and  ice  in  same.  A  wn'tness  before  the 
Fish  Supply  Committee  of  the  Corporation  of  London, 
1 88 1,  said  that  the  actual  weight  of  fish  carried  by  the 
railway  companies  did  not  amount  to  more  than  half  of 
that  charged  for.  He  complained  of  the  rough  handling 
of  the  fish  by  the  railway  companies,  necessitating  the  fish 
being  packed  in  very  heavily  made  boxes,  and  he  estimated 
that  the  weight  of  box  and  ice  was  equal  to  the  weight  of 
fish  in  box. 

This  witness  also  complained  of  the  delay  in  the  railway 
service,  stating  that  Kinsale  mackerel  was  often  sent  to 
London  by  coal  train,  which  he  considered  was  neither  a 
good  or  proper  service  for  fish.  Complaints  have  also  been 
made  that  fish  is  often  sent  in  dirty  cattle  trucks,  thus 
arriving  in  anything  but  a  clean  condition. 

But  upon  some  railways  specially  constructed  trucks  are 
provided  for  the  carrying  of  live  fish.  These  trucks  are 
fitted  with  portable  iron  tanks,  holding  about  3  tons.  They 
arc  filled  with  water,  in  which  the  fish»  principally  cod,  is 
placed  upon  the  arrival  of  truck  at  destination.  The  tanks 
are  lifted  out  and  placed  in  horse  vans,  and  taken  to 
market  The  Manchester,  Sheffield,  and  Lincolnshire 
Railway  Company  provide  these  tanks  for  tlieir  London 
traffic  only. 

It  will  he  seen  that  the  use  of  tanks  filled  with  water 
for  the  carrying  of  fish  must  be  an  expensive  method^  as 

c  weight  of  Nvalct  catmd  musN.  ^^  \.ci  VJev^i  ^acs^vt;:.^  Vt^j\stt 
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Vans  have  been  used,  at  least  by  the  Great  Northern 
and  Great  Eastern  Railway  Companies,  of  the  following 
description.  They  are  horse  vans  ;  after  being  loaded  they 
are  placed  on  open  trucks  and  secured.  At  the  end  of 
journey  they  are  removed  from  trucks,  horsed,  and  taken 
through  the  streets  to  market  I  believe  this  system,  how- 
ever, has  almost  entirely  fallen  into  disuse- 
It  has  occurred  to  me  that  possibly  the  railway  com- 
panies might  have  cause  for  complaint  against  consigners 
of  fish,  and  that  they  might  point  out  ways  in  which  the 
latter  could  so  far  facilitate  the  despatch  as  to  allow  of  the 
former  lowering  their  rates.  I  addressed  several  railway 
companies  on  this  subject,  but  in  answer  no  complaints 
were  made^  nor  any  suggestion  given  upon  this  point 


Refrigerating  Vans, 

I  cannot  leam^  after  making  many  inquiries,  that  refri- 
gerating vans  for  the  special  conveyance  of  fish  have  as  yet 
been  used  by  any  of  the  railway  companies,  but  must 
express  the  strong  opinion  that  in  this  direction  a  decided 
movement  should  be  made,  the  advantages  to  be  derived 
from  their  use  being  so  great  to  all  concerned.* 

To  railway  companies,  because  the  despatch  now  neces-  Advantages. 
sary  would  not  be  so  essential,  an  hour  or  two  making  no 
difference  then  in  the  quality  of  the  fish. 

To  merchants,  as  they  might  depend  upon  their  fish 
getting  to  market  in  good  condition,  and  to  the  public  in 
the  better  quality  of  fish  supplied. 

Fish  may  be  carried  in  a  refrigerating  van  any  distance 

•  Since  the  above  was  written,  "  Knott*s  **  Refrigerating  Railway 
Cars  have  been  used  for  the  conveyance  of  fish  from  Scotland  and 
elsewhere  to  London, 
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with  perfect  success,  thus  allowing  lai^er  supplies  to 
drawn  from  great  distances,  and  practically  bringing 
more  distant  fishing  stations  into  competition  with  those 
situated  nearer  to  the  large  cities  and  towna 

One  great  advantage  in  the  use  of  refrigerating  cars  is 
that,  whatever  the  time  of  arrival  at  their  destination,  the 
fish  may  remain  in  the  cars,  provided  there  is  siding 
accommodation,  till  wanted,  without  losing  in  quality. 

As  wilt  be  seen  from  the  following  description  of  what 
is,  perhaps,  one  of  the  best  systems  as  applied  to  refri* 
gerating  cars,  the  first  cost  will  not  exceed  ^50  over  that 
of  an  ordinary  fish  van  with  the  same  carrying  capacity. 
an  inconsiderable  excess  compared  with  the  advantage  of 
the  former  over  the  latter 
rfgcratiog  In  iS/g^  the  year  of  the  Royal  Agricultural  Society's 
show  at  Kilburn,  the  Lord  Mayor  of  London  and  the 
Mansion  House  Committee  offered  a  prize  of  £so  and  a 
gold  medal  for  the  best  means  of  conveying  meat,  fish,  &c, 
by  railway  on  a  journey  of  300  miles,  the  temperature  of 
the  van  not  to  exceed  40*  Fahrenheit,  and  the  goods  to 
remain  in  same  for  six  days. 

The  prize  was  secured  by  the  Swansea  Waggon  Com- 
pany, Limited,  for  a  van  built  by  them,  and  fitted  upon  the 
principle  known  as  **  Knott's  Dry  Air  System/*  After  being 
stored  with  meat,  game,  &c-  (no  mention  is  made  of  fish* 
although  of  course  the  result  would  be  the  same)  it  was 
closed  on  June  19th,  in  presence  of  the  Judges.  It  then 
ran  the  journey  from  London  to  Holyhead  and  baclc,  and 
afterguards  stood  in  the  Royal  Agricultural  Socicty^s 
grounds  at  Kilburn  until  the  28th  (nine  days),  UTicn 
opened,  not  the  slightest  taint  or  odour  was  perceptible, 
and  the  surface  of  the  goods  was  as  dry,  sweet,  and  sotmd, 
as  could  po^ibly  be  desired 


!  :) 
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The  car  was  again  closed  till  July  2nd,  with  the  same 
result  upon  inspection. 

The  principle  of  the  invention  is  to  make  the  car  itself 
perfectly  air-tight,  and  then  by  means  of  tanks  containing 
ice  to  bring  the  temperature  down  to,  say,  33°  Fahrenheit 

Within  the  car  a  fan,  or  blower,  is  fixed,  by  which  the 
enclosed  air  is  circulated  and  purified  by  passing  through 
charcoal.  When  running,  the  blower  is  worked  by  means 
of  a  strap  passing  round  the  axle  of  the  waggon  wheels, 
and  when  standing,  it  can  be  worked  by  hand. 

It  is  considered  by  inventor  that  there  is  no  necessity  to 
work  the  fan  when  the  car  is  at  rest,  unless  it  be  so  for  a 
very  long  time,  as  the  air  has  already  been  thoroughly 
purified  while  the  car  was  in  motion. 

The  general  dimensions  of  the  ordinary  car,  the  outside  Dimensions, 
appearance  of  which  is  very  similar  to  the  common  railway 
van,  is  as  follows :  Length  outside,  19  feet ;  width,  7  feet 
6  inches  ;  height,  6  feet  4  inches. 

In  this  system  it  must  be  noted  that  the  contents  of  the 
car  are  not  actually  frozen.  The  temperature  recommended 
being  33°  Fahrenheit,  it  is  a  "  cold,  dry  air,"  not  frozen  air, 
in  which  the  goods  are  preserved. 

One  of  these  cars  was  exhibited  at  the  National  Fisheries 
Exhibition  at  Norwich,  and  was  awarded  a  prize  of  ;£'20. 

The  cost  of  one  complete  is  only  ^^200,  or  about  £$0  in  Cost, 
excess  of  that  of  an  ordinary  fish  truck  of  similar  carrying 
capacity. 

I  am  indebted  to  Robert  D.  Bumie,  Esq.,  Managing 
Director  of  the  Swansea  Waggon  Company,  for  the  in- 
formation which  has  enabled  me  to  describe  this  particular 
system  as  applied  to  railway  vans. 

He  informs  me  that  his  Company  propose  exhibiting 
one  of  these  cars  at  the  forthcoming  Great  International 
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Fisheries  Exhibition,  and  I  have  had  the  opportunity  of 
suggesting  to  him,  in  answer  to  his  request,  the  best  way 
of  fitting  up  his  car  for  general  fish-carrying  purposes. 
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New  and  Improved  Fish  Markets,  and  Cold 
Storage  Rooms  for  same. 

My  previous  remarks  have  had  reference  only  to  the 
economical  transmission  of  fish  by  sea  or  rail,  or  by  both 
combined^  from  the  fishing  vessels  to  the  various  niarkets  ; 
that  is  to  say,  we  have  been  dealing  with  the  question  of 
the  wholesale  trade  supply  of  fish.  But  now  we  come  to 
consider  the  subject  of  the  better  distribution  of  fish  to  the 
actual  consumers,  not  only  to  those  that  can  afford  to  pay 
any  price  that  may  be  asked  of  them^  but  to  the  million. 
And  I  take  it  the  first  condition  necessary  to  ensure  the 
proper  distribution  of  the  produce  of  our  fishing-g^rounds  is 
that  cities  and  towns  should  be  possessed  of  far  superior 
fish  markets  than  they  are  now  generally  provided  with. 

In  treating  of  the  distribution  of  fish,  we  must  bear  in 
mind  the  very  perishable  nature  of  the  article,  and  the 
necessity  for  immediate  distribution  to  the  actual  consumer, 
after  the  fish  has  once  left  the  sea- 

In  the  first  place,  therefore,  I  will  inquire  into  the  avail-* 
able  modes  of  distribution* 

Markets  have  been,  in  all  ages  and  times,  the  great  means 
of  distributing  articles  of  all  kinds ;  but  when  we  think  of 
London,  with  its  4,000,000;  Liverpool,  550,000;  Glasgow, 
512,000 ;  Birmingham,  402,000  inhabitants,  we  see  that  to 
expect  one  market  in  each  of  these  cities  to  supply  properly 
such  a  number  of  people  is  absurd.  I  therefore  come  to  the 
conclusion  that  more  than  one  fish  market  is  required  for 
all  towns  of  over,  say,  100,000  inhabitants.   But  then  comes 
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an  objection  from  the  **  trade/'  who  protest  upon  the  groond 
(and  a  very  reasonable  one  too)  that  with  more  than  one 
market  the  difficulty  is  for  consig^nors  to  know  where  to 
send  their  goods,  and  for  the  buyers  which  market  to  visit 
for  the  purpose  of  buying,  as  it  will  be  impossible  to  say 
at  which  of  the  two  or  more  markets  they  will  be  likely  to 
get  the  particular  article  they  require. 

However,  I  have  two  suggestions  to  make  with  reference 
to  this  objection.  The  first  is,  that  in  all  large  cities  all 
the  fish  might  be  received  at  a  d^p6t,  and  distributed  from 
thence  to  the  other  market  or  markets.  And  I  take  it  the 
necessary  conditions  for  the  perfect  working  of  this  pro- 
posed system  are : — 

1st  That  the  d^p6t  should  be  serv^ed  by  all  the  railway 
systems  possible,  their  lines  running  direct  into  it, 
and  also  that  whenever  water  cotnmunication  is 
possible,  that  the  same  should  be  utilised  for  the 
conveyance  of  fish  direct  from  the  sea  to  the  d^p6t. 
(The  advantages  of  water  carriage  I  have  already 
fully  set  forth  under  the  head  of  *'  Steam  Carriers/* 
and  I  do  not  therefore  propose  to  take  further  notice 
of  this  subject) 
2nd.  That  the  d^p6t  shall   be  in  direct  railway  com-  Direct  railway 

.  ,         ,  ,  1*1        comcnuni- 

munication   with    the    market  or  markets   in    the 


catioD. 


different  parts  of  the  city. 
3rd.  That,  as  far  as  possible,  fish  coming  by  rail  should 
be  sent  in  separate  trucks,  according  to  its  kind. 
'  4th.  That  the  d^p6t  shall  be  used  exclusively  as  such 

L(with  ample  cold  storage  rooms  within  its  area),  so 
that  the  business  of  despatching  the  fish  with  the 
greatest  possible  facility  shall  be  uninterrupted,  and 
the  power  of  preserving  the  fish  secured.  Of  course 
a  fish  market  for  the  wholesale  and  retail  sale  of  fish 
may  be  immediately  adjacent  lo  iW  dfeptiV. 
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Hours  of  5th.  The  d^p6t  should    be  open  at  all   hours   for  the 

business. 

reception  and  despatch  of  fish. 

By  this  system  consignors  will  always  kiunr  where 

to  send  their  fish. 

The  fish  arriving  at  the  d^pdt  in  separate  trucks,  accord- 
ing to  its  kind,  can  be  immediately  despatched  by  means  of 
the  direct  railway  communication,  and  without  unloading 
the  trucks,  to  the  particular  market  where  its  sale  will  be 
most  probably  secured. 

The  agents  at  the  d6p6t  can  serve  their  clients  at  the 
various  markets,  according  to  orders  given  from  hour  to 
hour,  and  at  the  conclusion  of  the  day's  business  any  fish 
remaining  on  hand  can  be  run  direct  into  the  cold  storage 
rooms  on  the  railway  trucks  themselves,  and  preserved  for 
use  as  required.  By  this  means  "  gluts  "  and  "  short  sup- 
plies "  may  be  entirely  obviated. 

As  a  second   alternative,  I  suggest  the  following,  and 

while  doing  so  call  attention  to  the  fact  that  the  demand  in 

towns  and  cities   is  almost  entirely  for  fish  of  different 

kinds,  for  certain  localities,  and  that  in  the  "trade"  the 

diflferent  kinds  of   fish   are  distinguished   by  the    terms 

••  Prime-  and  "  prime  "  and  " oflTal." 
••  offal "  fish. 

As  the  words  convey,  the  "prime"  fish  is  that  eaten 
almost  exclusively  in  the  wealthier  neighbourhoods,  and 
the  "  oflfal  **  is  that  principally  consumed  in  the  poorer  parts 
of  a  city. 

My  second  suggestion,  then,  is  that  it  might  be  possible, 
when  there  are  two  or  more  markets  in  a  city,  that  the  fish 
shall  be  sent  in  kind  suitable  for  the  locality  of  the  market, 
that  is  to  say,  that  there  might  be  markets  for  the  sale 
almost  exclusively  of  "prime"  fish,  and  others  for  "ofTal** 
fish. 

By  this  system,  also,  consigners  of  fish  from  the  coast 

'^1  know  to  wKicYv  m^tVeV  lo  ^«\^  ^w  n^tVsnm.  ^>\^i^U^. 
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and  buyers  will  know  where  to  obtain  any  particular  kind 
of  fish. 

Take,  for  instance,  London,  as  being  the  largest  city.     It  London 

markets. 

is  quite  assured,  that  should  markets  be  established  in  the 
east,  north,  and  south  centres,  that  all  the  "offal"  fish 
coming  hither  would  find  a  ready  sale,  and  the  "  prime " 
would  be  disposed  of  in  the  western  districts. 

Those  living  in  the  other  districts  named,  who  would  be 
prepared  to  pay  the  price  of  "  prime  "  fish,  would  hardly  be 
worse  served  than  at  present 

And  it  must  be  strongly  represented  that  by  far  the 
greater  proportion  of  trawl  fish  available  comes  under  the 
head  of  "  offal,"  as  will  be  seen  from  the  following  figures. 
In  the  year  1881,  Messrs.  Hewitt,  of  Billingsgate,  brought  Fish  brought 
by  their  steam  carriers  to  London  350,547  packages  of  ^  "*  ^^' 
"offal,"  against  only  25,879  packages  of  "prime"  fish,  that 
is,  fourteen  times  more  "  offal "  than  "  prime." 

The  average  wholesale  price  realised  was  S|  of  a  penny  wholesale 
per  lb.  for  the  "  prime,"  and  only  i^j^  of  a  penny  per  lb.  for  ^"^  ^^^*^ 
the  "offal  "fish. 

It  will  therefore  be  seen  that  the  fish-supply  is  prin-  Fish-supply  1 
cipally  a  poor  man's  question,  and  I  ask  what  has  been  qu^ijo^  * 
done  in  the  past  to  secure  this  immense  supply  to  the  poor 
at  a  rate  bearing  anything  like  a  proper  proportion  to  the 
wholesale  price.  Except  for  the  noble  efforts  of  the 
Baroness  Burdett-Coutts  in  establishing  Columbia  Market, 
"  nothing,"  and  I  believe  that  the  reason  of  the  failure  of 
this  market  was  principally  due  to  the  lack  of  direct  water 
and  railway  communication,  together  with  the  want  of 
sympathy  and  aid  of  the  City  authorities.*  Undoubtedly 
the  latter  are  not  prepared  to  give  any  encouragement  to 
undertakings  in  this  direction,  other  than  those  emanating 

*  This  market  was  re-opened  in  the  auturcm  oi  i^^i^  >aAK  ^^ 

personal  direction  of  Mr,  Burdett-Coutts. 
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Great  Eastern 
Railway 

Market. 


Railway  com* 
niiuucation. 

Billingsgate 
Market. 


fwringdon 
Market 


from  their  own  body  ;  instance  their  opposition  to  the 
Great  Eastern  Railway  Fish  Market,  at  Bishopsgate^  which 
they  will,  if  possible,  cause  to  be  closed.  This  market  has 
many  advantages,  more  especially  the  direct  supply  by 
railway.* 

We  pass  on  to  point  out  that  in  many  an  existing 
market,  the  most  desirable  condition  of  its  being  in  difcct 
railway  communication  seems  to  have  been  overlooked. 
In  London  not  a  single  line  of  railway  runs  into  Billings- 
gate Market,  or  is  even  adjacent  thereto  ;  all  the  fish,  save 
that  which  is  water-borne,  has  to  be  carted  from  the  variovs 
railway  **  termini  **  into  the  market,  at  a  cost  of  about  $/. 
per  ton. 

The  inconvenience  and  loss  arising  from  this,  in  any 
market,  would  be  very  serious,  but  at  Billingsgate^  situated 
as  it  is  in  the  centre  of  narrow  and  crowded  streets^  it  is 
incalculable. 

It  has  proved,  at  times,  positively  impossible  to  get 
sufficiently  near  the  market  to  unload  the  horse  vans,  and 
they  have  returned  again  and  again,  days  in  succession, 
until  the  contents  have  been  condemned  as  unfit  for  food. 
The  greatest  inconvenience  and  loss  have  also  been  caused 
to  tlie  dealers  by  reason  of  this  congestion  of  traffic. 

Whatever  the  number  and  position  of  markets^  it  is 
therefore  equally  important  that  the  approaches  by  rood 
should  be  ample  in  width  and  number. 

The  new  central  fish  market  in  Farringdon  Street  is 
certainly  better  situated  than  Billingsgate  with  reference 
to  its  communications  by  road  and  rail,  but  of  course  it  is 
entirely  cut  off  from  direct  water-carriage.  The  future 
success  of  this  market  seems  quite  problematic 


I 
I 
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•  The  Corporation  hold  that,  under  charter  Edward  IlL,  1526^  they 
have  the  exclusive  right  of  prcvcming  the  establishment  of  Any  nuflett 
within  a  distance  o!  le^tn  TOi\\t:s  Kk  \\\^  t^^. 
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It  has  apparently  always  been  considered  as  perhaps  the  Posmon  of 

markets, 
most  important  point  in  choosing  the  position  for  a  fish 

market,  that  it  should  be  a  central  one ;  and  certainly  where 
the  town  or  city  is  only  of  a  sixe  sufficiently  large  to 
require  one  market,  its  position  should  be  as  central  as 
possible ;  but  in  large  cities,  where  two  or  more  markets 
are  necessary,  I  think  the  object  should  rather  be  to  esta- 
blish them  on  the  outskirts ;  undoubtedly  the  sites  would 
be  less  costly— a  great  consideration.  We  must  bear  in 
mind  the  natural  tendency  for  our  cities  to  extend  in  area  ; 
and  provided  the  markets  are,  as  tliey  certainly  should  be, 
in  direct  railway  communication  with  each  other,  and  with 
the  various  railway  systems,  the  distance  they  are  apart  is 
really  immaterial.  It  has  been  objected  that  markets 
placed  in  a  residential  neighbourhood  are  very  prejudicial 
to  the  vicinity,  because  of  the  disagreeable  odour  arising 
from  the  collection  of  fish  in  quantity  ;  but  it  will  be  pos- 
sible, I  think,  generally  to  find  a  suitable  position.  At 
any  rate,  the  few  must  suffer  for  the  benefit  of  the  many, 
and  if  the  market  is  properly  constructed,  and  kept  in  a 
thoroughly  sanitary  condition,  little  inconvenience  will 
arise. 

In  London  one  neighbourhood,  viz.,  that  of  the  parish  of 
West  Ham,  the  population  has  doubled  in  10  years,  and  is 
now  120,000;  the  nearest  fish  market  (Billingsgate)  is 
situated  about  five  miles  distant  North  London  is  equally 
badly  served. 

With  reference  to  the  distribution  of  fish  to  the  actual  Distribution 
consumer,  the  question  was  asked  of  a  practical  man 
largely  interested  in  the  fish  trade,  what  he  considered 
was  necessary  for  the  success  of  a  market  The  answer 
w^as  an  unlimited  number  of  hard-working  costcrmongers. 
Another,  a  Billingsgate  fish  salesman,  has  stated  iVvaN. 
costermongers  were  his  best  customcts,  ^t\A  \)cv^X  \v^  V^cw  v»«tc^«n. 


offish. 
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taken  from  ;f8cx>  to  ;^iooo  cash  in  one  morning  from 
men  of  this  class.  It  is  estimated  that  2000  costermongers 
now  trade  at  Billingsgate,  and  the  number  is  increasing ;  so 
we  see  how  proper,  and  even  necessary,  it  is,  when  design- 
ing a  new  market,  that  ample  provision  be  made  for  the 
accommodation  of  such  itinerant  dealers. 

Hitherto  their  wants  and  wishes  seem  to  have  been 
almost  entirely  overlooked  ;  for  instance,  these  men,  if 
allowed,  would  do  their  own  porterage  at  Billingsgate. 
Now  they  are  put  to  considerable  expense  from  being 
obliged  to  employ  porters. 
Wholesaleand  The  general  public  should  be  encouraged  by  every 
pnce.      jneans  to  buy  in  the  markets. 

The  difference  between  the  wholesale  and  retail  price  is 
now  enormous,  the  public  and  the  fishermen  being  tbe 
sufferers. 
Construction        We  may  hope,  with  "  new  and  improved  markets,"  that 
mar  els.       ^  change  will  take  place  in  this  particular. 

As  to  the  construction  and  internal  arrangements  of  a 
fish  market,  it  is  of  course  important  that  the  cost  of  same 
should  be  as  low  as  possible,  and  nothing  could  be  more 
suitable  for  the  purpose  than  the  general  use  of  iron. 
With  a  span  roof  constructed  of  galvanized  iron,  avoiding 
the  use  of  pillars  inside  the  building,  the  structure  would 
be  light,  airy,  and  inexpensive  ;  special  attention  ought  to 
be  paid  to  the  floors,  which  should  be  laid  with  concrete, 
and  in  such  a  manner  that  a  thorough  system  of  flushing 
easily  and  expeditiously  may  be  daily  practised.  Under- 
Underground    ground  cellars  are,  in  my  opinion,  objectionable,  as  they 

ccll&rs. 

would  interfere  with  the  cleansing  of  the  building,  while  the 

storage  of  fish  underground  would  not  facilitate    its  ready 

and  easy  manipulation  in  quantities. 

The  general  shape  of  the  building  should  be,  as  far  as 

possible,  reclarvguW,  Acc^s<>\>\e  Vr.  c-5oc\s.  ^ad  barrows  on  aU 
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four  sides.  If  situated  at  the  water-side,  nothing  would  be 
better  than  that  the  buildings  should  be  ranged  on  the 
three  sides  of  a  rectangular  wet  dock,  one  end  of  course 
being  used  as  the  entrance  to  the  dock ;  one  side  of  each 
building  (the  water-side)  could  then  be  used  for  receiving 
the  supplies  from  vessels,  and  the  opposite  sides  for  the 
delivery  of  fish  into  carts,  &c.  The  inside  of  market  should 
be  reserved  for  the  actual  business  of  unloading  and  load- 
ing railway  vans,  and  for  the  general  manipulation  in 
quantity  of  the  fish  coming  by  water  and  rail.  Buyers 
would  be  served  from  the  inside,  they  remaining  altogether 
outside  the  market,  a  covered  way  being  provided  for  them 
on  the  off  side  of  the  building,  while  samples  of  the  fish  to 
be  sold  would  be  exposed  on  open  fronts.  When  a  sale 
was  effected,  the  fish  would  be  passed  through  doorways 
opening  out  upon  the  covered  way. 

It  is  also  essential  that  "  cranes  *'  and  "  overhead  travel- 
lers "  be  provided  for  the  unloading  of  vessels  and  trucks. 

An  ice-house  should  be  arranged  within  the  precincts  of  Ice-house  a 

curing-hous 

the  market,  and  covered  standing  space  should  be  provided 
for  carts  and  barrows,  while,  if  space  is  available,  houses 
for  the  salting,  smoking,  and  general  curing  of  fish  should 
be  arranged  for. 

Cold  Storage  for  Fish  Markets. 

Here  we  have  an  important  detail  to  consider,  and  one 
that  is  rapidly  coming  into  general  appreciation.  Un- 
doubtedly in  every  fish  market  cold  storage  should  be  pro- 
vided. When  it  it  is  considered  how  cheaply  and  efficiently 
the  system  of  preservation  by  refrigeration  can  be  used, 
we  cannot  but  wonder  at  its  tardy  adoption. 

According  to  the  prospectus  of  a  limited  company  issued  c«s^^^^ 
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within  the  last  few  weeks,  it  is  estimated  that  meat,  fish, 
&c.,  can  be  preserved  in  refrigerating  houses,  specialljr 
constructed  for  that  purpose,  at  a  cost  of  one-eighth  of 
a  penny  per  lb.  per  day,  this  rate  leaving  a  large  margin  of 
profit. 

And  again,  if  it  be  possible  to  bring  fresh  meat,  &c., 
from  the  Antipodes  by  this  meanSj  with  profit,  the  cold 
storage  of  fish  in  markets  for  a  day  or  two  should  be 
practicable. 

The  Manchester,  Sheffield,  and  Lincolnshire  Railway 
Company  have  cold  storage  for  fish  at  Grimsby  f  and  for 
the  preservation  of  the  fresh  meat  coming  from  America 
and  Australia,  the  West  India  Dock  Company,  the  London 
and  St  Katharine  Dock  Company,  the  Mersey  Dock  Board, 
&c.,  have  provided  cold  storage  houses. 

In  a  fish  market  I  consider  it  would  be  wise  to  construct 
the  cold  storage  rooms  on  a  level  with  the  main  floor  of 
the  building,  so  that  it  would  be  possible  to  run  the  railway 
trucks,  laden  with  fish,  direct  into  the  refrigerating  house 
to  be  preserved  till  wanted.  The  length  of  time  that  fish 
may  be  thus  kept  fresh  is  really  indefinite,  but  certainly  il 
may  be  done  for  weeks.  Of  course  I  take  it  that  upon  the 
score  of  economy,  the  actual  time  during  which  the  fish  is 
in  the  refrigerating  house  would  be  limited  as  far  as  pos- 
sible,  but  the  fish  could  at  least  stand  the  cost  of  one  or 
two  days  cold  storage,  taken  at  the  rate  we  have  men^ 
tioned* 

It  may  be  well  to  point  out  that  the  general  adoption  of 
refrigerating  railway  vans  might,  to  a  certain  extent,  do 
away  with  the  necessity  of  cold  storage  rooms,  as  these 

*  After  marking  many  inquiries,  I  cannot  6nd  that  any  otiier  railinif 
company,  either  in  Great  Britain  or  Ireland,  provide  cold  storage  Ibr 
Ibh. 
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vans  would  only  require  to  be  placed  on  a  siding  till  the 
fish  is  wanted  ;  but  then  the  demurrage  upon  the  vans 
must  be  taken  into  account  Probably,  even  should  the 
fish  be  kept  in  the  ordinary  railway  truck,  in  the  refrigerat- 
ing house,  the  cost  would  be  less  than  by  using  the  re- 
frigerating van,  for  the  double  purpose  of  storage  and 
presentation. 

The  market,  as  proposed,  is  of  course  a  model  market,  a 
**  new  and  improved  market"  How  far  it  will  be  possible 
to  build  such  depends  upon  the  choice  of  locality  and  the 
available  means. 

Conclusion, 

In  conclusion,  I  take  the  oppbrtunity  of  expressing  my 
thanks  to  those  gentlemen  who  have  so  kindly  placed  at 
my  disposal  valuable  papers  bearing  upon  this  important 
subject,  Sir  J,  B.  Mookton,  Town  Clerk  of  London,  who 
has  lent  me  the  full  report  and  evidence  of  the  Fish 
Supply  Committee  of  the  Corporation  of  London,  188 1, 
and  Messrs,  Dollman  and  Pritchard,  solicitors,  of  45,  Corn- 
hill,  E.C.,  to  whom  I  am  indebted  for  the  loan  of  various 
parliamentary  papers,  notably  the  full  evidence  taken  before 
the  Parliamentary  Committee  upon  the  Shadwcll  Market 
Bill.    These  papers  were  not  procurable  elsewhere. 

The  length  at  which  I  have  written  has  greatly  exceeded 
my  original  intention  ;  but  the  difficulty  has  been  to  bring 
a  subject  so  wide  within  smaller  limits. 

The   importance  of  the   subject  will  be  recognised   on   Number  of 
reference  to  the  following  table,  taken  from  the  report  of  emp?oy^!*^  * 
the    Sea    Fishing  Trade  Committee,    1882,   showing  the 
number  of  vessels  and   boats   registered   under  the   Sea 
Fisheries  Act,  1868,  and  of  the  men  and  boys  comprising 
their  crews,  for  the  year  1881, 
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Vessels  and  Boats. 


or  15  cons,  and  upwards. 

Under  15  tons,  NaTijated 

Toc»l 

Kujsiber. 

Tonnage 

Sails. 

Oanoolj. 

Engknd    ,     .     .     « 

3.870 

163,417 

5i99i 

496 

i«>tlS7 

ScotUod   .     .     .     « 

3.76s 

66,285 

8,570 

t»8io 

■4,145 

Isle  of  Man    .     .     . 

3«8 

7.62g 

t32 

9 

459 

Channel  Islands  ,     , 

35 

SS6 

236 

36 

307 

7.988 

237p3l6 

H.929 

2.3S« 

25»^68 

The  approximate  number  of  men  and  boys  employed  tfl 
the  above  is  given  as  follows  : — 


Constantly 

cmjjloyed  in 

Fjiihing. 


Occasonally 

uaploycd.  oiha 

tnan  regular 

Fuhennen. 


56.0S9 


3^,675 


Total. 


94*764 


This  does  not  include  Ireland. 

The  following  will  also  remind  us  how  important  a  ques- 
tion to  the  community  is  that  of  the  railway  carriage  of 
fish. 


Tcrtal  tons  of 
fiih  auTied  bj 
Railwayi. 


Tolai  number  of  tons  of  Fish  carried  by  Railw^s  in  the  year  iS8i. 

.     ,     206,381  tons. 

S9>259      « 

-        7,3»2      » 


England  and  Wales 

Scotland 

Ireland    .... 


Total 373,953 


Regulation  oT       It  would  appear  that  such  an  industry  as  this  reqia 
iftd»«tty"^        some  fostering  care  and   regulation,  both  as  regards  the 
mode  of  catching  and  the  transmission  and  distribution  of 
the  fish.     Perhaps  it  might  be  advantageously  performed 
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by  a  special  Government  department,  with  properly  quali- 
fied inspectors,  sufficient  in  number  to  allow  of  their 
making  periodical  visits  to  the  various  fishing  centres. 
Their  reports  alone  would  be  of  great  value. 

The  question  of  railway  rates  for  fish  cannot,  I  am  afraid,  RaUway  rate 
be  separated  from  the  general  one  of  railway  rates  and 
fares. 

But  possibly  pressure  might  be  brought  to  bear  upon  improved  rai 
the  various  railway  companies  with  reference  to  the  kind  of 
conveyance  in  which  they  transmit  the  fish,  with  a  view  to 
their  introduction  of  refrigerating  or  other  improved  vans, 
or  else  the  consigners  of  fish  might  themselves  become 
proprietors  of  such  vans. 

The  possible  use  of  steam  vessels,  for  the  catching  and  steam  fishini 
carriage  of  fish,  should  be  earnestly  considered  by  all  asso-  ^****^ 
ciations  which  have  for  their  ultimate  aim  the  advancement 
of  our  fishing  trade. 

Finally,  the  distribution  of  fish  to  the  consumer,  in  a  Markets. 
proper  condition,  can  be  greatly  facilitated  if  the  various 
market  authorities  will  only  grant  every  possible  means  for 
quick  despatch  and  for  the  cold  storage  of  the  fish.  In 
this  latter  direction  I  look  for  much  being  done  towards 
the  solution  of  the  problem  of  the  fish  supply. 


2  w  a 


468    CAPTURE  AND  DISTRIBUTION  OF  SEA  FISHES. 


APPENDIX. 


Railway  Fish  Rates,  1883. 


From 

To 

Railway. 

Miles. 

_^     Rate  per  To«. 
Market.) 

-Primc- 

-OfiJ.- 

Yarmouth  . 

London     . 

GL  Eastern 

121 

r.      d. 
34     2 

*.     d. 
20  ID 

i>           • 

Norwich    . 

») 

20 

10     0 

9    2 

»»           • 

Ipswich     . 

«« 

44 

20     0 

18    4 

Grimsby      .  \ 
Hull      .     ./ 

London     . | 

Gt  Northem\ 
Midland      ./ 

175 

30    0 

25    0 

Inverness    . 

>»        • 

L.  &  N.  W. 

592 

87    6 

75    0 

Scarboro'    . 

»»        • 

Gt  Northern 

234 

55    0 

42    6 

Plymouth   . 

>»        • 

Gt.  Western 

247 

60   0 

45    0 

Brighton     . 

»»        • 

L.B.&S.C. 

SI 

Mackerel 

and  herrings. 

21    6 

Ramsgate    . 

19                  • 

L.  C.  &  D. 

86 

"Prime" 
35    0 

17    6 
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PART  I. 

General — Geographical. 

The  supply  of  so  important  an  article  of  food  as  fish  to 
the  population  of  London  and  its  near  surroundings, 
amounting  to  about  8,000,000  of  people,  may  well  be 
regarded  as  a  great  national  question.  Moreover,  it  can 
scarcely  be  considered  a  single  and  simple  question,  but 
rather  a  compound  problem  of  many  parts,  each  of  which 
requires  distinct  research  and  treatment 

This  compound  problem  is  brought  prominently  before 
public  notice  at  the  present  time,  and  "  The  International 
Fisheries  Exhibition,  under  State  Recognition,"  may  be 
regarded  as  the  effort  of  the  nation,  through  its  Executive, 
to  arrive  at  a  satisfactory  solution  of  it 

NoTK — The  generally  accepted  rule  that  demand  and 
supply  are  best  let  alone  to  find  their  own  way  to 
each  other  seems  to  present  a  strong  objection  to 
this  effort,  but  there  may  reasonably  be  cases  in 
which  the  State  may  usefully  undertake  such  a  task, 
or  at  least  assist  in  performing  it,  by  its  large 
command  of  means  for  collecting  and  disseminat- 
ing information,  and  by  the  use  of  its  authority  in 
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clearing  away  obstacles  ;  in  fact  by  taking  care  that 

demand  and  supply  are  let  alone,  and  that  no  av^oid- 

able    or   removable   impediments,   whether    arising 

from   ignorance  or  any  other  cause,  shall  stand  in 

their  way  to  each  other. 

This,  it  seems,  is  what  the  Government  proposes  to  da 

In  this  essay  we  shall  endeavour  to  assist  in  some  degree 

— and   in   practical    form — ^in    one    department    of    this 

enquiry. 

The  first  natural  and  general  division  of  this  problem  is^ 
of  course,  into  three  parts  : 

1,  The  Demand. 

2,  The  Supply. 

3,  The  Conveyance, 
And   the  questions  these  suggest    for  elaboration 

sub-division  are : 

I-  What  docs  the  population  want  from  the  seas? 

2.  What  do  the  seas  provide  for  tlie  population  ? 

3.  What  machinery  of  conveyance  from  one  to  the  oth< 
will  be  most  effective  ? 

We  do  not  propose  to  enter  here  upon  the  first  and 
second  questions  any  further  than  to  say  that  the  best 
theoretical  authorities  agree  that,  large  as  the  excess  of 
demand  over  supply  now  is,  there  is  yet  a  greater  excess 
which  is  latent ;  and  that  the  supply  in  tlie  waters  around 
Great  Britain  is,  or  at  any  rate  might  be  made,  by  a  better 
understanding  of  the  natural  history  of  fishes,  and  some 
consequent  regulations  and  artificial  help,  all-sufficient, 
and  we  shall  quote  some  opinions  given  in  evidence  by 
practical  men  in  support  of  these  positions,  not  forgetting, 
however,  that  the  Government  is  collecting  for  the  nation 
an  immense  amount  of  information  with  regard  to  addi- 
tional supply  from  all  possible  sources. 
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With  these  preliminaries  we  pass  at  once  to  that  par- 
ticular sub-division  of  the  third  question  to  which  we  invite 
attention,  namely,  the  precise  point  at  which  supply  and 
demand  can  meet,  at  the  least  practicable  expenditure  of 
time,  money,  and  labour,  and  with  a  maximum  of  advantage 
to  each. 

Let  us  see  what  it  is  we  have  to  consider*  There  have 
recently  been  three  important  movements  in  connection 
with  the  subject  of  fish  supply  to  the  metropolis. 

Firstly.—"  Evidence  taken  on  an  enquiry  into  the  de- 
struction of  fish  at  Billingsgate,  in  consequence  of  the 
alleged  inadequacy  of  the  accommodation  at  the  market, 
before  Spencer  Walpole,  Esq.,  Inspector  of  Fisheries,  by 
direction  of  Secretary  Sir  William  Vernon  Harcourt,  M.R, 
on  the  14th  and  15th  of  December,  1880." 

Secondly.- — A  report  published  in  Blue  Books  by  the 
Corporation  of  the  City  of  London  entitled  "  Fish  Supply 
to  the  Metropolis — Minutes  of  Proceedings  before  a  Ward 
Committee  of  the  Court  of  Common  Council — ^W.  H. 
Pannell,  Esq.,  in  the  chair,"  which  proceedings  commenced 
on  July  sth,  188 1,  lasted  fourteen  days,  and  embraced  an 
immense  amount  of  valuable  information  from  practical 
men  in  every  branch  of  the  fish  trade. 

Thirdly. — "The  International  Fisheries  Exhibition,"  by 
which  still  more  extended  information  will*  as  we  have  said^ 
be  collected  and  disseminated. 

It  is  a  fair  presumption  that,  as  a  result  of  these  three 
important  movements,  the  demand  which  we  have  called 
latent  will  be  aroused*  and  the  supply  amply  provided ;  and 
the  third  question  then  naturally  steps  in,  *'  How  can  these 
two  be  brought  together  with  a  maximum  of  advantage  to 
each  ?  " 

This  question   again  subdivides  itself  into  the  depart-  f^<^  (^ucsiion  1 
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London 
should  hold 
first  place. 


raents  of  "  Conveyance  to  London,  and  market  accominoda- 
tion  in  London."  The  former,  we  have  reason  to  think,  is 
receiving  exhaustive  consideration  elsewhere,  and  we  coroe 
direct  to  the  latter,  upon  which  we  propose  to  offer  some 
suggestions. 

We  shall  not  dwell  unnecessarily  upon  the  present 
lamentable  state  of  things  in  this  respect  It  is  admitted 
on  all  hands,  and  the  press  is  active  in  exposition  of  the 
fact,  that  the  deficiencies  of  Billingsgate  and  its  surround* 
ings  are  a  great  scandal  to  London,  and  that  a  remedy 
cannot  be  adopted  too  soon.  We  may  even  be  pardoned 
for  hinting  that,  notw^ithstanding  the  powerful  intefests 
which  Billingsgate  commands,  yet  the  increased  facilities 
afibrded  by  railways  for  the  more  equal  transmission  of 
fish  throughout  the  country  seem  to  render  it  the  first  and 
most  imperative  interest  of  the  London  fish  merchants  to 
keep  a  very  jealous  watch  upon  the  inducements  w^hicfa 
London  offers  to  the  catchers  and  senders,  and  to  take  care 
that  in  market  accommodation,  however  many  rivals  they 
may  have,  the  utmost  resources  of  science  and  enterprise 
shall  be  combined  to  retain  for  the  metropolis  the  first 
place. 

It  is  plain  this  matter  is  urgent  because,  let  demand  and 
supply  increase  as  they  may»  they  cannot  benefit  each 
other  without  adequate  means  in  this  respect  But  although 
in  the  admissions  and  statements  alluded  to  the  writers 
represent  the  feeling  both  of  the  public  and  of  the 
greater  part  of  the  trade,  yet  there  is  a  remarkable  ladc 
of  suggestions  for  radical  and  comprehensive  impro\*e- 
ment  We  shall  therefore  offer  no  excuse  for  confining 
our  remarks  in  this  essay  to  one  point,  namely,  the  scttiaf 
forth  what  presents  itself  to  our  minds  as  a  thorough 
remedy. 


J 


I 


Remedy  I 
Should  there  be  one  market  or  more  ?  prc^sent  cvi  s. 

The  opinions  of  important  witnesses  were  not  unanimous 
upon  this  point,  but  perhaps  the  following  clause,  extracted 
from  the  *'  Report  to  the  Court  of  Common  Council  from 
the  Fish  Supply  Committee,  August,  i8Si,*'  may  be  taken 
to  embody  the  impression  conveyed  by  those  opinions. 

**  The  whole  of  the  information  has  received  our  closest 
attention,  and  we  have  now  the  satisfaction  of  reporting 
that  we  have  unanimously,  though,  as  regards  some  members, 
not  without  altering  a  previous  impression,  arrived  at  the 
conclusion  that,  in  our  opinion,  one  wholesale  market  is 
calculated  to  meet  the  requirements  of  the  trade  and  the 
interests  of  the  public." 

Undoubtedly  the  advantages  of  One  Central  WHOLE- 
SALE Market  are  great,  and  we  are  inclined  to  think 
that  from  the  time  this  opinion  was  recorded  till  now  there 
has  not  been  any  information  before  the  public  at  all  cal- 
culated to  shake  this  conclusion. 

Whatever  may  appear  desirable  as  to  additional  retail  or 
subsidiary  markets,  it  does  seem  clear,  that,  with  respect  to 
an  article  the  supply  of  which  must  vary  from  d<iy  to  day. 
in  order  to  secure  to  the  trade  and  the  public  all  possible 
advantages,  the  day's  supply  should  be  collected  into  one 
olace  first. 

With  respect  to  additional  retail  markets  the  Committee 
5ay,  **We  at  the  present  time  offer  no  opinion,"  and  we 
bllow  their  example  in  order  to  avoid  drifting  from  our 
subject 

Let  us  consider,   then,   what  are  the  conditions  to  be  Market  site 

reqturemcnls, 
)orne  m  mmd  m  the 

Selection  of  a  Site  for 

k  Central  Wholesale  Fish  Market  for  London, 
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Wc  take  the  essmtial  conditions  to  be  FIVE  \- — 
1.— Central  Position. 
2.— Sufficient  Area. 
3.— Water  Communication. 
4,— Railways  running  through. 
$.— Roads  to  and  from  in  all  Directions. 

1.  Central  Position. — Not  necessarily  in  the  centre  of 
habitations,  indeed,  if  practicable,  this  should  be  avoided, 
but  certainly  in  the  centre  of  communications. 

2.  Sufficicfit  Area. — This  is  a  very  comprehensive  head, 
and  must  be  taken  to  mean  :— 

Room,  not  only  for  the  easy  reception  of  the  utmost 
probable  supply  as  soon  as  it  arrives,  but  also  convenience 
for  exhibiting  it  in  such  a  manner  that  buyers  can  get  a 
complete  view  of  it  in  the  shortest  possible  time  ;  also 

Room  for  its  quick  removal ;  also 

Room  for  a  large  number  of  stalls  so  that  dealers  of 
limited  means  may  secure  their  fair  share  of  accommoda* 
tion  ;  also 

Room  for  all  vehicles,  whether  railway  trucks,  vans^  cartsT 
barrows  or  any  other  used  both  in  bringing  into  and  taking 
from  the  market,  so  that  all  may  be  in  the  market  area, 
under  cover,  and  in  no  case  required  to  stand  in  the 
streets  ;  also 

Room  and  appliances  for  storing  and  preserving  fish  in 
ice  or  refrigerated  storehouses  when  necessary  from  its 
arrival  out  of  market  hours  ;  also 

Room  for  curing  Bsh,  so  that  those  engaged  in  that 
trade  may  rent  on  easy  terms  all  necessary  convenience 
for  that  process,  instead  of,  as  now,  having  to  remove  Ihc 
fish  from  the  market  to  the  suburbs,  cure  it  there  and 
bring  it  back  to  market  again  ;  also 

Room  for  salt-water  tanks,  if  deemed  necessary,  to  receive 
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fish  sent  alive  to  market,  as   it   is  intimated  in  evidence 
is  done  in  America  ;  also 

Room  to  carry  out  the  recommendation  of  the  Fish 
Supply  Committee  in  this  clause — "Of  the  market  itself 
we  are  of  opinion  that  it  should  be  one  based  upon  the 
same  system  as  is  at  present  in  existence  in  Paris,  viz. 
a  wholesale,  a  semi-wholesale  and  a  retail  market  all  under 
one  roof;"  also 

Roomj  be  it  remembered^  for  all  the  operations  incidental 
to  the  wholesale,  and  nearly  all  those  incidental  to  the 
semi-wholesale,  markets  to  be  carried  out  with  ease  in  a 
few  hours  each  day  ;  and  lastly, 

Room  for  the  utmost  probable  number  of  the  public 
who  may  visit  the  retail  market  to  purchase, 

3.  Water  Communication, — This  has  been,  perhaps,  the 
most  warmly  disputed  point,  but  w^e  arc  inclined  to  think 
that  neither  its  detractors  nor  its  supporters  have  done 
justice  to  its  value  or  even  to  its  necessity.  The  chief 
reason  urged  in  its  favour  has  been  that  vessels  bringing  fish 
should  be  able  to  unload  at  the  market  Certainly  the 
owners  or  captains  of  such  vessels  have  some  claim  to  a 
choice  of  doing  so  if  they  please,  but  we  can  scarcely 
imagine  the  custom  being  continued,  for  reasons  which  we 
shall  give  in  place,  unless  indeed  in  the  case  of  fish  brought 
to  market  alive. 

But  there  are  two  grounds  for  arguments  in  favour  of 
a  water-side  market  which  seem  to  have  had  little  or  no 
consideration,  but  which  appear  to  us  far  more  weighty 
than  merely  the  delivery  of  fish  from  the  ship's  side. 
These  are— 

Ventilation  and  Sanitary  Whaksomeness, — These,  we 
submit,  are  the  really  powerful  reasons  for  a  river-side  site. 
The   Thames   furnishes   the   largest    open  space    in    the 
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metropolis,  and  the  best  obtainable  ventilation  is 
got  there ;  and  the  refuse,  which  must  be  large,  can  be  run 
from  the  market  floor  into  baizes,  and  removed  clear 
away ;  indeed,  one  witness  considered  it  would  be  almost 
impossible  to  keep  a  large  inland  market  sweet 

4.  Railway  Communication, — There  should  be  rails  upen 
tlujloor  of  the  market  in  communication  with  the  general 
system  of  railways,  so  that  trucks  can  be  run  in  loaded  as 
they  arrive,  and  their  contents  seen  and  dealt  with  as 
soon  as  possible.  Each  truck  should  in  fact  become,  fro 
tem,,  a  wholesale  shop.  There  should  also  be  passenger 
stations  either  in  or  contiguous  to  the  market  and  on 
lines  in  connection  with  the  metropolitan  system. 

5.  Roads  {obvious). 
These  FIVE  appear  to  be  the  essential  conditions  ;  what-" 

ever  additional  advantages  can  be  obtained  would  be  a 
clear  gain,  but  it  does  not  appear  that  the  acquisition  of 
any  other  could  compensate  for  the  loss  of  any  one  of  thesc^ 
and  we  think  that  no  spot  which  does  not  offer  these 
ditions  complete  slwuld  be  excepted  as  a  cfwsefi  site  so  long  of 
it  can  be  s/wwn  that  any  spot  can  be  found  in  which  they 
Cofidusion      are  all  in  combination.     If  this  rule  be  accepted,  it  will  be 

from  accept' 

ance  uf  condj*  Seen  at  once  how  large  a  step  is  taken  towards  a  solution 
^^^'  of  this  much  vexed  and  otherwise  difficult  question. 

Let  us  sec  to  what  conclusion  it  leads. 

Take  a  map  of  London  and  it  will  be  seen  that,  roughly 
speaking,  the  river  forms  a  broad  divisional  line  running 
nearly  through  the  centre  of  the  map  from  east,  westerly 
as  far  as  Charing  Cross,  Take,  say,  the  central  mile,  or 
at  most  a  mile  and  a  half  of  that  river,  and  the  banks 
of  that  central  portion  seem  to  present  all  the  sec 
which,  according  to  the  accepted  rule,  the  search  for 
«ttc  can  take.     Consider  again   the  necessity  for  railway 
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and  river  to  meet,  and  the  choice  becomes  still  more 
limited. 

Now  take  the  conformation  of  the  river  into  account.  We 
have  said  that  from  the  centre  of  the  east  side  of  the  map, 
the  river  proceeds  westerly  as  far  as  Charing  Cross.  At 
that  point  it  makes  a  rather  sharp  bend  toward  south-west 
The  tidal  force,  which  is  fairly  great,  naturally  drives  the 
water  toward  the  outer  edge  of  this  bend,  and  the  result 
has  been  a  gradual  silting  up  of  mud  on  the  inner  edge 
until  it  has  formed  a  kind  of  promontory  there ;  and  we 
think  it  will  at  once  be  obvious  that  this  is  the  one  spot  of 
which  it  may  be  said  that  nature  has  prepared  it  for  the 
very  purpose  for  which  we  shall  now  point  it  out  Geogra- 
phically and  physically,  it  is  the  natural  centre  of  London, 
and  art,  however  unconsciously,  seems  to  have  recognised 
this  by  the  fact  that  the  metropolis  has  been  gradually 
clustered  round  it,  and  as  far  as  practicable  all  principal 
roads  and  means  of  communication  are  made  to  lead  to 
and  from  it— (SEE  KEY  PLAN,  facing  p.  507.) 
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PART  11. 

Practical. 

In  this  Part  a  Scheme  is  proposed  in  accordance  with 

the  views  propounded  in  Part  I. 

The  merits  upon  which  the  claims  of  this  scheme  rest 

are : — 

Central  Position. 

River  Frontage. 

Railway  Communication  (on  the  floor). 

Passenger  Stations. 

Ample  Approaches. 

Adequate  Area. 

Complete  Internal  Arrangements. 

General  Economy. 

Metropolitan  Ornament,  and 

Utilisation  of  Waste  Space. 

Preliminary. 

In  a  Blue  Book  containing  "  Evidence  taken  on  an  enquiry 
into  the  destruction  of  fish  at  Billingsgate  in  consequence 
of  the  alleged  inadequacy  of  tlie  accommodation  at  the 
market,  before  Spencer  Walpole,  Esq.,  Inspector  of 
Fisheries,  by  direction  of  Secretary  Sir  William  Vernon 
Harcourt.  M.P.,  on  the  14th  and  15th  December,  1880," 
Mr.  Scott,  in  explaining  some  plans  for  the  construction 
of  better  approaches  to  Billingsgate,  which  he  has  handed 
in  to  the  inspector,  says:  "Then  you  will  find  here  plan 
*  A  '  could  be  constructed  for  the  sum  of  ;t88,ooo  ;  that  the 
widening  of  Lower  Thames  Street  would  cost  £i(x>sxx)\ 
that  the  new  street  from  Eastcheap  would  cost  £  102,00a  .  . 
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Now  in  the  year  1874  is  another  set  of  plans  proposed 
by  the  Improvement  Committee  of  the  City  of  London. 
This  is  a  new  street  that  has  now  been  proposed,  and  it  is 
the  street  that  the  present  architect,  Mr.  Jones,  with  the 
concurrence  of  this  Committee,  has  recommended  the 
Corporation  to  carry  out,  though  unfortunately  the  amount 
of  the  cost  is  so  enormous  that  it  is  impracticable." 

Now  keeping  in  mind  this  official  and  important  state- 
ment, let  us  suppose  some  such  plan  as  is  here  indicated  to 
be  accepted,  what  would  all  this  expenditure  be  intended 
to  accomplish?  Simply  to  open  up  streets  broader  than 
those  now  in  use  for  the  passage  of  vans  laden  with  fish  for 
Billingsgate  Market — an  object  very  good  in  itself,  no 
doubt.  But  supposing  such  accepted  plan  to  be  worked 
out,  and  supposing — which  is  doubted  by  more  than  one 
witness  in  the  course  of  the  enquiry-^the  results  proved  to 
be  all  that  was  expected,  what  then  ?  Would  the  whole 
machinery  for  supplying  the  public  of  London  wath  fish  be 
such  as  that  public  w^ould  be  or  ought  to  be  content  with  ? 
We  submit  not  The  entire  system  of  fish  supply  and 
distribution,  of  which  Billingsgate  may  be  considered  the 
pivot,  would  still  remain,  as  it  is  now,  as  far  as  the  internal 
arrangements  for  London  are  concerned,  a  part  and  parcel 
of  an  age  gone  by — probably  adequate  to  the  requirements 
of  fifty  years  ago,  but  strangely  out  of  keeping  with  the 
present  time.  London  has,  in  that  period,  by  the  invention 
of  railways,  emerged  clear  out  of  an  old  state  of  things  and 
advanced  into  a  new,  and  Billingsgate  has  not  moved  in 
the  same  ratio.  But  it  is  quite  time  now  that  London 
made  haste  to  take  up  its  proper  place  among  cities  in  the 
matter  of  a  Fish  Market  This  is  what  the  public  is  de- 
manding— and  will  certainly  have. 


VOL.  X.— E.   II, 
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PREAMBLE— REQUIREMENTS* 

Now,  in  the  first  place,  what  are  the  requirements  which 
a  food-market  system  intended  for  the  supply  of  a  large 
community  should  meet?  We  will  take  them  to  be  three, 
and  the  more  quickly  perishable  the  commodity  the  more 
imperative  the  conditions  become.  Put  shortly  they 
are ; — 

Means  for,— ist  RAPID  and  Complete  Collection, 
2nd.  Rapid  Trading. 
3rd.  Rapid  and  Complete  Distribution. 

By  "  rapid  and  cofnpkte  collection  **  is  meant  —  the 
market  should  be  so  situated  that  the  supply  from  c\'cry 
producing  point  can  be  sent  into  it  direct,  and  in  the 
shortest  possible  space  of  time. 

By  '^  rapid  trading*'  is  meant — the  market  should  be 
large  enough  to  receive  the  whole  day*s  supply  as  soon 
as  it  arrives,  and,  moreover,  large  enough  to  afford  e\xry 
facility  and  convenience  for  all  sellers  and  buyers  requiring 
its  use. 

Extracts  frotn  Evidence, 

Throughout  this  Part  II.  we  shall  introduce  "  Extracts 
from  Evidence"  contained  in  the  Reports  of  officitl 
enquiries  named  in  Part  I.,  ante,  p.  473.  Their  bea^ring 
upon  the  "  Scheme  "  set  forth  in  this  '*  Practical  "  part  iifll 
be  readily  seen. 

Mr.  William  Birt,  Great  Eastern  Railway,  Ev,  W.  H 
Pannell,  p.  367:  ''There  is  no  doubt,  I  think,  that  the 
convenience  of  London,  and  more  especially  the  pcxir 
of  London,  calls  very  loudly  for  more  to  be  done  in  the 
way  of  fish  accommodation/* 


i 


^ 
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By  ^^ rapid  and  cotnpiete  distribution'^  is  meant — the 
market  should  be  so  situated  as  to  render  available  all 
possible  means  for  distributing  the  commodity  to  every 
part  of  the  community  dependent  upon  it  for  supply,  and 
that  as  quickly  and  as  nearly  equally  to  all  as  practicable, 
and  no  portion  or  class  of  the  public  shoold  have  undue 
or  avoidable  preference  to  the  prejudice  of  any  other 
portion. 

These  are  the  three  necessary  conditions.  No  one  or 
two  of  them  will  be  sufficient,  and  no  one  or  two  should 
be  over  considered  to  the  damage  of  the  remainder ;  it 
must  be  all  three,  and  nothing  less  than  all  three  in  the 
highest  attainable  degree  of  development,  and,  moreover, 
all  three  in  balance  with  each  other,  ought  to  be  endured 

There  is  no  need  to  insist  further  upon  these  premises  ; 
they  are,  of  course,  no  invention  ;  they  are  transparent,  and 


Extracts  from  Evidence. 

Mr.  Robert  Metlish,  Grimsby  Docks,  Ev.  W.  H.  Pannell, 
p.  14 :  '^  Manchester  is  half  a  century  ahead  of  London 
in  the  fish  matter,*' 

Mn  Robert  Mellish,  Grimsby  Docks,  Ev*  W,  H.  Pannell, 
p.  8 :  "I  believe  if  there  were  a  central  market,  so 
that  poor  people  could  buy  it,  they  would  get  cheaper 
fisL  I  think  there  would  be  25  per  cent  more  fish  come. 
Hundreds  of  tons  come  to  Grimsby  and  go  out  abroad. 
There  is  some  splendid  cod-fish  at  Grimsby  sold  at  £^ 
andjf7  a  ton,  whereas  if  it  came  to  London  a  man  could 
sell  it  at  2^.  per  lb,  if  lie  Itadaplace!' 

[Note. — zd.  per  lb.  is  £i8  13J.  4//.  per  ton,] 

212 
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will  doubtless  be  accepted  and  pass  unchallenged  as  a 
test  which  any  system  either  existent  or  proposed  may 
fairly  be  required  to  bean 

Naturally,  then,  the  question  arises — ''  Does  Billingsgate 
bear  this  test,  or  would  any  practicable  amount  of  opening 
up  streets  to  it  enable  it  to  do  so?*'  We  think  not 
The  whole  burden  of  the  evidence  seems  to  show  that,  on 
the  contrary,  it  would  still  remain  as  it  now  is,  a  most 
astonishing  failure  in  all  three  points.  It  may  fairly  be 
presumed,  then,  that  such  a  scheme  is  a  thing  desired,  and, 
if  brought  forward,  no  matter  by  whom»  it  will  be 
worthy  of  all  consideration. 

We  come  now  to  our 

"Scheme  for  a  Central  Market,** 
a  plan  of  which  is  submitted  herewith,  and  wc  prop^^f 
to  show  that    its  adaptability   to  all  the  suggested    x^ 
quirements  is  singularly  remarkable  and  complete, — (See 
Plan,  opposite  p.  490.) 

Between  Waterloo  Bridge  and  Charing  Cross  Railway 
Bridge,  on  the  south  side  of  the  river,  there  is,  at  low 
water,  a  bank  of  mud  stretching  out  (according  to  the 
Ordnance  map)  to  an  average  of  320  feet  from  the 
shore  Upon  that  bank  it  is  proposed  to  erect  a  structure 
for  the  fish  market,  the  front  elevation  of  which,  facing 
the  river,  would  start  from  the  second  pier  of  Waterloo 
Bridge  from  the  Surrey  shore,  and  taking  a  curved   line. 


Extracts  fram  EvuUrn^ 
Mr.  Robert  Mcllish,  Grimsby  Docks,  Ev,  W.  It  FannelC 
p.  14  :  "  Our  market  (Grimsby)  is  over  a  quarter  of  a  mile 
long,  and  it  is  covered  in/' 
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nearly  correspofidln^  with  and  about  30  feet  within  the 
edge  of  the  mud  at  low  water,  w^ould  be  carried  clear 
above  the  water  on  cohimns  and  girders  to.  and  finish  at» 
the  Surrey  side  pier  of  Charing  Cross  Railway  Bridge.  This 
frontage  line  would  thus  follow  the  natural  curve  of  the 
river  at  this  point,  and  would,  roughly  speaking,  be  parallel 
with  the  Thames  Embankment  on  the  opposite  shore. 

The  back  elevation  would  be  distant  from  the  wharves 
and  business  premises  forming  the  Surrey  shore,  60  feet 
at  one  end  and  100  feet  at  the  other  end,  and  therefore 
would   leave  a  width  of  225  feet  for  the  market.      The  Clear  away 

from  the 

principal    floor  of   the   market  would   occupy  the  enttre  shore. 

space  of  this  width  from  the  one  bridge  to  the  other,  at  a 

level  of  about  50  feet   above  *' Trinity  high  water-mark,'* 

and    corresponding   exactly    with    that    of  the  roadways 

of  Waterloo   Bridge  and    Charing  Cross   Railway  Bridge. 

The  principal  market  floor  would  have  a  frontage  of  940  Dimensions. 

feet,  a  width  of  225  feet  and  an  area  of  191,250  square 


Extracts  from  Evidence. 

Mr,  J.  P.  Knight,  London,  Brighton  and  South  Coast 
Railway,  Ev,  W,  H,  Pannell,  p.  550  :  "  Ha\nng  regard  to  the 
extension  of  London  westward,  I  have  no  doubt  ultimately 
that  if  you  commence  with  one  (market)  you  will  be 
obliged  to  have  another.  It  must  be  a  very  great  in- 
convenience now  to  many  of  the  retail  dealers  to  send  their 
carts  such  great  distances  as  they  do*  Take  such  districts 
as  Bayswatcr,  Hammersmith,  Pimlico,  and  all  outlying 
places  at  the  west,  ft  must  be  a  very  serious  inconvenience 
to  them." 


Eight  tiines 
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feet,  or  4f  acres.    This  is  more  than  eight  times  th" 
of  Billingsgate  Market,  and  is  within  5  per  cent,  of 
of   the  whole  cluster  of    markets    at    Smithfield 
together,  including  the  poultry  market  now  being  er 

The  east  end  of  this  floor  would  join,  and  be  quite  opei 
to,   the  roadway  of  Waterloo   Bridge,  and  being,  as  sat* 
above,  on  the  same   level,  each  would  be  simply 
tinuation   of  the  other.     The  superstructure  or 
of  the   market  would   be    set    back    from    each 


d    a^l 

lite  opei 
.,  as  sai< 
y  a  a|| 

L    of  I 


Extracts  from  Evidence. 

Mn  Henry  Oakley,  Great  Northern  Railway,  Ev. 
Pannell,  p,  271  :  **  I  should  endeavour  to  make  the  gr 
market  I  could,  giving  freedom  of  access  and  great 
for  unloading." 

Mr.  Alderman  Smethurst,  Grimsby,  Ev.  W,  H,  Panne! 
P-  337  •  **  Q^  Do  you  think  that  Billingsgate  is  large  enoug 
for  the  trade? — A.  Not  one-fourth." 

Mr.  Paul  Storr,  Market  Clerk,  Billingsgate  Ev,  W.  K 
Pannell,  p.  647 :  **  Q,  Have  you  any  idea  what  the  rive 
frontage  of  Billingsgate  is  ? — A,  Yes,  it  is  about  ;fl 
feet*'  ■ 

Mr.  James  Blackie,  Leith,  Ev,  W.  H.  Pannell,  pu  191 
"0*    Have    you    ever    thought    of   how    fish    could  _h 
supplied  in  the  metropolis  cheaper  than  it  is  now  ? — A^ 
The  better  plan  in  my  opinion  would  be  to  have  a 
market  within  a  reasonable  distance  of  the  principal 
ways  that  bring  fish  ;  to  have  a  targe  open  market  wl 
people  can  go  in  and  get  what  they  want    Tlmt  is  not_i 
in  Billingsgate.    You  cannot  do  it    Tlicrc  is  no  roonu^ 
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bridges  some   30  feet,   in   order  to  facilitate  ingress  and 

egress  at  these  points  without  interrupting  the  ordinary 

traffic  of  the  bridges. 

There  would  also  be  a  sub-floor  at  a  level  of  about  25  feet 

below  the  principal  floor,  and  therefore  about  25  feet  above 

high  water-mark— thus  permitting  boats  and  barges  to  pass 

underneath  ;  and  this  floor  would  afford  additional  space  of 

upwards  of  4  acres  for  purchasers'  carts  and  other  vehicles.  Gross  area 

over  ten  a.cie 
There  would  also  be  some  accessory  spaces,  as  shown  on 

plan,  and  with  these  the  available  area  would  be  ic^  acres. 

The  structure  itself  would  be  erected  upon  three  rows 

(longitudinally)  of  iron  columns  rising  out  of  the  water 


Extracts  from  Evidence, 

Mr.  Samuel  Ives,  Billingsgate,  Ev,  W.  H.  Pannell,  p.  452  : 
"After  considering  this  matter  in  all  its  bearings  and 
making  allowance  of  space  for  salesmen  and  other  dealers, 
space  for  receiving  the  fish  ....  and  space  for  the 
numerous  vehicles  of  customers  coming  to  the  market,  an 
area  of  at  least  7  or  8  acres  ought  to  be  provided.  It 
matters  not  in  my  opinion  whether  it  is  situated  in  Lower 
Thames  Street  or  elsewhere  so  long  as  we  obtain  the  space 
required.** 

Mr.  Thomas  Rudktn,  Ev.  Spencer  Walpole,  p.  97 :  **  Q.  By 
the  Inspector :  What  is  the  acreage  of  Billingsgate  market  ? 
Some  one  said  it  was  an  acre  and  a  half,  but  I  cannot 
make  it  out  by  figures. — A,  I  cannot  tell  you  exactly  what 
it  is. 

*' 0.  22,000  square  feet  is  nothing  like  an  acre? — A.  It  is 
nothing  like  half  an  acre." 
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Those  of  the  front  row  would  be  about  lOO  feet  apart,  as 
shown  on  plan.  The  whole  of  the  columns  would  pass 
up  through  and  support  the  sub-floor,  and  would  also 
carry  the  principal  floor.  The  entire  space  of  the  principal 
floor  would  be  covered  in  one  span  by  a  structure  chiefly 
of  iron  and  glass,  in  a  style  somewhat  similar  to  the  roof 
of  the  Midland  Railway  Terminus. 
Non-inter-  It  will  be  seen  that  such  a  structure  as   is   proposed 

ference  locally* 

would  in  no  way  interfere,  firstly,  with  the  current  of  the 

river  ;  secondly,  with  the  local  traffic  of  barges  and  boats ; 

or  thirdly,  with  the  general  navigation  of  the  river, //foxufirci 

as  tlie  ''centre  of  channel  at  low  water  I'  as  indicated  on  the 

Ordftattce  map^  is  equidistant  from  the  front  of  the  proposed 

market  and  tlie  Thames  Embanktnent  on  tlu  opposite  side 

of  tlie  river, — (Shown  also  on  PLAN,  opposite  p.  490.) 

Moreover,  the  clear  width  of  river  surface  between  the 

Thames  Embankment  and  the  river  front  of  the  market 

would  be  about  the  same  as  the  entire  width  of  the  river 

at  Billingsgate. 

Feet. 

Length  of  Waterloo  Bridge 1326 

Deduct  Embankment,  say  120  ft. 
„       Market  „   300  ft. 

4«> 

J  ^ 

'.  Length  of  London  Bridge 915 

Extracts  from  Evidence, 

Mr.  T.  Brown,  Lowestoft,  Ev.  W.  H.  Panncll,  p.  293  :  ••  It 
wants  a  market  5  times  as  large.     Q,  Would  that  be  to 
I  your  benefit  as  a  sender? — A.  Yes,  and  to  the  public  at 

large — I  am  certain  of  it." 

/; 
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A  very  important  fact  is,  that  91  per  cent  of  the  general 
navigation  of  the  river  passes  underneath  the  four  arches 
comprised  by  the  north  half  of  Waterloo  Bridge,  leaving 
the  4  arches  of  the  south  half  practically  unused.  In 
confirmation  of  this  an  analytical  table  of  traffic  is  here 
given. 

Table  showing  the  traffic  through  each  of  the  arches 
of  Waterloo  Bridge  during  12  hours  (from  8  A.M.  to  8 
P.M.)  on  Tuesday,  August  9th,  1881.  The  arches  over 
the  water  are  8  in  number.  They  are  represented  as  seen 
from  a  point  west  of  the  bridge,  and  the  numerating  com- 
mences at  the  north  or  Thames  Embankment  end  : — 


Archss. 

ThAHMS  EuBAJtlEMiiifT, 

■ 

3        ' 

3 

' 

s 

« 

' 

8 

SteamlMMts 

135 

43 

6 

9 

4 

I 

0 

0 

Tugs  and  barges 

0 

1  10 

39 

m 

i^ 

3 

0 

0 

OftT  barg<a 

2, 

"9 

60 

27 

4 

2 

0 

0 

Sailing  ba^es 

0 

t 

9 

4 

0 

0 

0 

Wherries    ,      . 

0 

3 

1 

I 

0 

0 

0 

Small  boats    . 

0 

2 

7 

14 

10 

2 

4 

0 

Police  boats    . 

3 

a 

2 

I 

I 

0 

0 

Torpedo  boat 

0 

0 

0 

0 

0 

0 

0 

Sailing  boats  . 

0 

0 

0 

0 

0 

0 

0 

Totals 

130 

80 

134 

laS 

36 

i    ^ 

4 

0 

Extracts  from  Evidettce, 

Mr.  Robert  Mellish,  Grimsby,  Ev.  W.  H.  Pannell,  p.  14  : 
"  I  have  had  really  good  fish  sent  to  London,  and  it 
has  been  forwarded  to  Liverpool  because  there  was  no 
room  to  sell  it  in  London." 


Utilisation  of 
waste  space. 
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An  incidental  J  but  immensely  great  merit  in  this  selectioii 
of  a  site  may  here  be  mentioned,  namely*  the  utilisation 
in  one  of  the  most  valuable  positions  in  London  of  a 
large  space  which  is  now  entirely  useless,  by  erecting  upon 
that  space  a  building  which,  in  addition  to  being  an 
immense  boon  as  a  convenient  central  market,  would  form 
also  a  very  handsome  ornament  to  the  metropolis,  and 
that  without  any  displacement  of  property  or  interfe 
with  existing  rights,  commerce,  industry,  or 
ence. 

It  has   now  to  be    shown   how  the   proposed   schc 
would  fulfil  the  requirements  set  forth  in    the    preamble 
as  a  fair  test 

REQUIREMENTS— HOW  MET. 

Firstly :  As  to  Rapid  and  Complete  Collection. 

Upon  the  floor  of  the  market  in  the  plan  iVill  be 
lines    of  rails  in  metal  communication   with  all  the 
bringing  railways.     By  this  is  meant  that  trucks  which 
sent  to  London  with  fish  from  any  and  all  the  ports 
Great  Britain  could,  without  any  addition  to  the  exi 
railway  system,  except  the  actual  approach  to  the   mj 


erlerenfl^ 
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Extracts  from  Evidence. 

Mr.  Thomas  Rudkin,  Ev.  S.  W.,  p.  92 :   **  Q.  Then  wl 
is  your  remedy  for  the  present  ills?^ — A.  My  remedy  id 
entire  and  absolute  removal  of  the  market 

"Q,  Where  are  you  going  to  remove  it  to?— yf 
site  in  immediate  contiguity  with  the  river,  where  there  1 
ample  find  sufficient  approaches  for  the  railway  waggons 
^ct  to  and  from." 
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ith-Eastem   Railway,  and  junctions  between 

stem,  South- Western,  and  London,  Chatham 

.ailways  at  Waterloo  and  Blackfriars — more 

1  under  the  head   of  Distribution — run  right 

r  of  the  market  without  the  fish  being  un-  Advantages  to 

rail-bome  fish. 

any  way  shifted  or  interfered  with  from  the 
.ckod  at  the  sending  port,  and  the  fish  would 
market  from  two  to  eight  hours  earlier  than 
course  would  be  so  much  the  better  in 
iie  result  of  shorter  time  and  no  knocking 
L 

which  this  could  be  done  is  shown  thus, 
report  is  current  that  a  Bill  may  probably  be 
1  into  Parliament  in  the  next   Session  for 


Extracts  from  Evidence. 

nbert.  Great  Western  Railway,  Ev.  W.   H. 

:  "  Q,  With  reference  to  the  last  question  it 
iL  junction  for  all  the  lines  of  railway  to 
place  for  the  simple  purpose  of  bringing 
A.  It  would  involve  a  communication  with 
K>litan  Railways,  and  it  would  involve  also 
tion  under  (?)  one  particular  market,  which 
lestion  requiring  very  careful  consideration 

expense. 

ting  to  many  millions  of  money } — A,  I  would 
IT  an  opinion  upon  that."  [This  scheme 
II  the  railways  into  the  market,  that  is,  not 
r  overhead,  but  on  t/te  floor,  for  almost  no 
.rativcly.] 
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powers  to  enlarge  the  Charing  Cross  Station  of  the 
South-Eastern  line*  and  widen  the  bridge  thereto,  for 
the  purpose  of  making  Charing  Cross  a  terminus 
for  the  Great  Western,  the  Midland,  and  probably  j 
others  of  the  north  lines  of  railway.  If  this  be  done,fl 
the  manner  in  which  the  trucks  would  arrive  at  market 
would  require  no  explanation,  but  if  not,  the  method 
is  shown  in  the  following  manner] 
N,B. — Siich  a  Bill  has  now  passed. 


Extracts  from  Evidmtce, 

Mr.  Henry  Oakley,  Great  Northern  Railway,  Ev.  W. 
H.  Pannell,  p,  268  :  "  We  allow  3  J  hours  for  every  van  to 
unload.  I  do  not  desire  to  exaggerate,  but  our  vans  arc 
very  frequently  detained  there  from  6  or  7  hours,  and  occa- 
sionally 10  hours.  Our  fish  comes  in  at  a  quarter  past  3  to 
the  morning.  We  send  it  down  to  tlie  market  at  a  quarter 
past  4." 

Mr.  Thos,  W.  Downing,  Yarmouth,  Ev,  W,  H.  PanncU, 
p.  146  :  "  j2-  I^  y<^ur  experience  is  it  difficult  to  get  your  fish 
into  Billingsgate  Market? — A,  I  often  receive  telegrams  at 
1 1  or  12  o'clock — *  Your  fish  not  arrived  yet ;  Thames  Street 
entirely  blocked*  .  .  •  .  When  they  say,  your  fish  h; 
not  arrived,  that  means  something  like  is.  6d.  or  2j.  Icsfl 
for  your  herrings,  and  that  makes  a  lot  of  diflcrencc  Vt\ 
you  have  400  or  500  pads/' 

Mr.  J.  Sims,  Hull,  Ev,  W.  H.  Pannell,  p.  29  :  *•  I  have  paid 
this  rate  on  purpose  to  secure  the  fish  in  proper  time,  and  I 
never  could  get  anything  out  of  it  because  the  very  fi 
lot  I  paid  for,  instead  of  being  delivered  at  5  o'clock,  it 
was  delivered  at  1 1  o'clock/* 


1 
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The  market  being  practically  upon  the  South-Eastcrn 
Kaihvay,  it  is  only  necessary  to  show  how  all  the  fish- 
bringing  railways  run  on  to  the  South-Eastern.  Taking 
the  trunk  lines  which  by  their  branches  collect  the  fish  and 
bring  it  to  London »  we  find  that  the  principal  of  them 
not  only  can  run  on  to  the  Soiith»Eastern»  but  they  can 
easily  have  the  choice  of  two  ways  of  doing  so.  Taking 
them  in  the  order  in  which  they  are  placed  in  the  "  Evidence 
before  Spencer  Walpole,  Esq,"  page  13,  we  have: 

Extracts  fram  Evidence. 

Mn  G.  Fellows,  Great  Grimsby,  Ev.  W,  H,  PanneU, 
p.  248  :  **  London  gets  its  share,  not  so  much  as  it  might 
get  I  have  seen  fish  stand  *  ,  ,  .  till  10  or  11  o'clock  in 
the  morning,  in  the  railway  waggons,  and  not  landed 
in  the  market  at  all.  Of  course  that  must  open  my  eyes 
that  I  was  at  a  very  great  disadvantage  in  sending  my 
fish  to  London." 

Mr.  M.  Harris,  London,  Chatham  and  Dover  Railway^ 
Ev.  W,  H,  Pannell,  p,  320:  "  If  you  can  remove  traffic 
from  the  streets  by  taking  the  stuff  into  tlie  markets  by 
railway  waggons,  you  will  do  a  great  deal  ;  but  I  do  not 
see  how  you  can  do  that  at  Billingsgate.  It  would  be 
very  hard  to  make  a  railway  access  from  all  the  metropolitan 
companies  into  that  market,  and  I  very  much  question  if 
any  of  them  would  face  the  cost  of  doing  it  I  think  that 
is  out  of  the  question.'* 

[Note,— In  this  scheme  it  is  practically  already  done,] 

Mr  Thomas  VV.  Downing,  Yarmouth,  Ev.  W.  H.  Pannell, 
p.  147  :  *'  <3-  If  the  fish  arrives  late,  the  London  market 
would  be  deprived  of  the  supply,  and  it  would  be 
forwarded  to  the  country? — A,  Yes,  it  is  repeatedly  done." 
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Great  Western  runs  on  at  Reading  to 

The  fish  collected  in  broad  gauge  trucks 
below  Exeter  could  be  changed  at  Exeter 
as  other  luggage  is  when  necessary. 

Also,  fish  brought  to  Paddington  in 
broad  gauge  trucks  could  be  shifted  to 
narrow,  and  sent  by  Metropolitan  to     .     . 

Also,  wherever  G.  W,  runs  on  to  S.  W., 
as  at  Basingstoke  or  Salisbury,  fish  could 
be  sent  by  S.  W,  and  by  Waterloo  Junction 
to 

Great  Northern,  by  Metropolitan,  L.  C. 
&  D.  R.  and  Southwark  Junction  to  .    .    , 

Also  by  Clapham  Junction  to  S.  W.  R. 
and 


South- Eastem 


Sauth-Eastcrn 

South-Eastcrn 
South-East€ni 
South- Eastern 


Extracts  f ram  Evidettce. 

M.  C.  Pennell,  late  Government  Inspector  of  Fisheries^ 
Ev.  W.  H,  Pannell,  p.  613:  "Of  course,  if  these  markets 
were  established  in  connection  with  the  great  trunk  lines 
conveying  the  fish  from  the  different  ports  of  the  kingdom, 
a  very  large  supply  could  be  obtained,  and  I  shouhl 
think  they  could  be  supplied  at  about  half  the  present 
price,  and  still  bring  a  very  large  profit  to  everybody.'* 

Mr.  Edward  Charles  Moore,  Waterford,  Ev.  W.  H*  PanncU, 
p.  131:  "(2-  Arc  you  satisfied  that  it  (Billingsgate)  is 
proper  to  meet  the  requirements? — A.  Not  at  all  betwccii 
the  purchaser  and  producer  ,  .  .  ,  There  ought  to  be 
a  free  market  entirely,  open  all  day  long,  and  it  ought 
to  be  in  a  central  position  where  all  railways  can  have 
access  to  it" 
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Great  Eastern,  by  tunnel  line  to  New 

Cross  Junction  with    . South-Eastem 

Sotith-Eastern .     ,     .  South-Eastem 

London,     Chatham     and     Dover»    by 

Southwark  Junction  to South- Eastern 

London  and  North  Western,  by  Wiiles- 

den,  thence  by  Metropolitan  on  to     .     .     .  South-Eastern 

Also  by  Clapham  Junction  and  S.  W.  to  South-Eastern 

London      and      South-Western,     by 

Waterloo  Junction    to    ,    .   .     ,     ,     .    .  South-Eastern 

London,  Brighton  and  South  Coast  to   .  South-Eastern 

Midland,  by  Metropolitan  to South- Eastern 

Also  by  Clapham  Junction  and  S.  W,  to  South-Eastem 


Extracts  from  Evidence. 

Mr,  J,  Mitchell,  Whitby,  Ev.  W.  H.  Pannell,  p.  120: 
"  Q.  How  long  does  it  take  you  to  bring  your  goods  up 
from  Whitby  ? — A.  Sometimes  12  hours. 

**  Q,  And  it  takes  sometimes  4  hours  to  get  through  ? 
— A.  There  are  many  times  the  goods  do  not  get  to 
No.  7  (Thames  Street)  before  10  o'clock  in  the  morning. 

**  Q,  And  you  ought  to  have  them  at  what  time  ? — 
A,  J  o*clock 

**  Q,  That  would  be  almost  losing  the  market^ — A.  It  is 
a  deduction  of  20  per  cent,  from  my  goods." 

Mr,  D.  Stevenson,  London  and  North-Westem  Rail- 
way, Ev.  W.  H.  Pannell,  p.  286 :  **  Q,  Meat  from  Liver- 
pool gets  to  Smith6eld  without  the  slightest  difficulty? — 
A.  Yes. 

**  Q,  But  fish  from  Holyhead  by  train  gets  to  Billings- 
gate with  the  greatest  possible  difficulty  ? — A.  Exactly  so/* 
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The  spot  fast 
becoming  the 
centre  of 
railway 
system. 


Scheme. 

This  comprises  the  round  of  fish-bringing   railways^ 
shown  also  in  the  report  of  the  "  Fish  Supply  Committee' 
of  August  9th,  1881,  page  11.     It  also   assumes   the  fa 
mation  of  the  two  junctions  before  named  as  shown 
plan. 

But  supposing  that  all  this  cannot  be  accomplished 
present  it  still  seems  to  be  only  a  part  of  the  natural  cour 
of  tilings    that  such  a   market  should  and  must  at  son 
time  or  other  be  supplied  by  railways  running  on   to 
floor.     It  also  seems  in  the  natural  course  of  things  that 
railways  running  into  London  should  at  some  time  or  ot 
convey  to  one  central  station,  and  that  such  station  shouk 
be  at  Charing  Cross.     These  are  very  strong  reasons  why  i 
is  therefore  better  that  the  market  should  be  at  once  pi 
where  it  will  be  for  all  practical  purposes  a  part  of 
central  station — ^while  the  river  being  between  the  two,  1 
market  would  be  no  impediment  or  annoyance  to  the  static) 
— rather  than  that  the  market  should  be  placed  clscwl 
where  railways  would  have  to  be  specially  brought  to  it 


Extracts  from  Evidence. 

Mn  J.  Mitchell,  Whitby,  Ev.  W.  H.  Panncll,  p,  307 
total  value  of  our  fisheries  last  year  amounted  to  £4$}. 
and  I  may  confidently  say  that  one  great  reason  why 
half  or  even  more  does  not  come  to  London  is  the 
that  exists  of  the  block  in  the  approaches  to  the  mark< 

Mr.  R  W,  Leleu,  Billingsgate,  Ev,  W.  H.  Panncll,  p^  51JI 
**  Q.  Do  I  take  it  from  you  that  it  would  require  24  hourf 
to  unload  the  railway-borne  fish  and  place  it  in  a 
ventcnt  place  ? — A.  And  reload  it  again. 

**  Q.  That  is  your  answer?— yl.  Yes/' 
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It  will  also  be  seen  by  the  Plan,  opposite  page  490,  that 
the  South-Eastern  Railway  are  connecting  two  parts  of  their 
system  by  a  line  from  Bricklayers  Arms  to  a  spot  on  their 
present  line  between  Cannon  Street  and  Waterloo  Junction. 
This  would  greatly  facilitate  traffic  to  the  proposed  market 

But  even  if  any  of  the  Railways  should  continue  for  a 
time  to  deliver  fish  to  market  by  vans,  we  shall  show  that 
there  would  be  abundant  room  for  such  vans  to  enter  the 
market,  unload,  and  leave  without  any  delay. 

Thus  the  means  for  "rapid  and  complete  collection'*  are 
established  as  far  as  land-carried  fish  is  concerned. 

But  great  as  these  advantages  are,  they  arc  equalled  or  <^'«^at  adran- 

lagcs  10  sca- 

surpassed  by  those  which  this  scheme  offers  to  sea-borne  bomc  tish* 
fish.     With  respect  to  these  it  is  proposed  that  a  short 
branch  line  of  a  few  hundred  yards  should  be  thrown  out 
from  the  North  Kent  branch  of  the  South-Eastern  Railway 

Extracts  from  Evidence. 

Mr.  J.  Sims,  Hull,  Ev.  W,  H.  Pannell,  p.  30  :  *'  Q,  Suppos- 
ing we  had  a  fish  market  some  distance  from  Billingsgate, 
do  you  say  you  could  bring  1 2,000  boxes  annually  ? — A,  No. 
12,000  boxes  in  a  week  *'  [6  stone  in  a  box]. 

Mr.  Thomas  W.  Downing,  Yarmouth,  Ev.  W.  H.  Pannell, 
p.  148  :  "  There  are  hundreds  of  lasts — and  there  are  1 3»ooo 
go  to  the  last — of  herrings,  and  wc  are  obliged  to  salt  them 
down,  and  send  them  to  the  Mediterranean  markets.  .  .  . 
I  think  the  export  trade  from  Yarmouth  is  more  than 
100,000  barrels  per  year. 

*'  Q,  Would  a  large  quantity  of  them  come  to  London, 
then,  as  fresh  fish  if  there  were  better  arrangements?— 
A.  I  should  think  40,000  barrels  of  them  would." 

VOL.  X.— E.  n  2   K 
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system,  say  from  near  Erith  station  to  a  landing  stage  at 
the  river  side»  at  which  sea-borne  fish  could    be  landc 
This  is   an  easy  matter,  and  has  been  done  by  a  pri\ 
firm  of  coal  merchants  for  their  business. 

[Note, — Any  objection  to  landing  fish  at  Erith  Is 

thus — Water-borne  fish  is  landed  at  Harwich,  and 

by  train,  so  in  fact  is  all  land-borne  fish  ;  it  all  cor 

by  water  part  of  the  way  from  the  spot  at  which  it 

is  caught  to  some  port,  and  thence  by  raiL     It  b 

therefore  merely  a  question  of  diflfercnt  proportions  of 

the  two  parts  of  the  journey.] 

The  advantages  of  this  arrangement  would  be — to 

trade  and  the  public  the  fish  would  arrive  in  the  marl< 

from  one  hour  to  one  hour  and  a  half  earlier  than  nc 

which  in  some   cases  would  be  equivalent   to    the    gain 

of  a  day ;  to  the  captains  of  vessels  a  clear  avoidance  di 


I 


Extracts  from  Evidma. 

Mr  R.  Hewctt,  Billingsgate,  Ev.  VV.  H.  Panncll,  pw  4S 
'*  (?.    Do  you    think    that    the    rail^bomc    fish    gets    i: 
market    more    quickly   than    the    water*bome? — A.  Y« 
sometimes  the  water-borne  fish  has  to  be   put    out   into 
a  barge,  and  all  sorts  of  difficulties." 

Alderman  Smethurst,  Grimsby,  Ev.  W.  H.  Pannell,  p.  353 
**  0.  Cod  coming  by  water? — A.  Yes,  to  Gravcscnd, 
and  then  sent  by  boats, 

"(2.  How  long  are  they  coming  up  ? — A.  Leave  at  {x^rhaps 
12  o'clock  at  night,  and  up  here  at  4  o'clock  in  tht 
morning." 

[Note.— By  this  scheme  (landing  at  Erith)  they  would  be 
up  from  Gravcscnd  in  about  one  hourj 
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the  tedious  and  unpleasant  navigation  through  the  pool 
and  a  saving  to  the  ship  of  from  3  to  4  hours  or  more  in 
every  voyage ;  and  to  the  owners  of  carrying  fleets  an 
augmentation  of  the  value  of  their  property  by  enabling 
probably  six  vessels  to  do  the  work  which  now  requires 
seven,  perhaps  even  five  to  do  the  work  of  six. 

This  has  always  appeared  one  of  the  very  important 
advantages  of  this  scheme,  and  we  feel  safe  in  venturing  an 
opinion  that  this  arrangement  alone— namely,  the  discharge 
of  cargoes  of  fish  arriving  by  water,  at  a  point  some  15 
miles  down  the  river — would  of  itself  almost  double  the 
present  supply  ;  and  in  this  we  are  supported  by  the 
authorities  quoted  by  the  Daily  Tdegraph  of  April  23rd, 
1883 :  "  .  ,  such  distinguished  authorities  as  Mn  Spencer 
Walpole  and  Professor  Huxley,  who  tell  us  that  were  it  but 
possible  for  the  cutters  and  steamers  laden  with  fish  to  find 
a  market  further  down  the  river  which  could  be  accessible 
to  them  at  any  hour  of  the  day  or  night,  the  fish  poured  immense 
into  the  metropolis   might  be  doubled  or  trebled  within  f,^"in'g.piace 

12  months:'  down  the 

nver. 

N.B. — The  S.  E.  Railway  has  now  opened  a  pier  in  the 


Extracts  from  Evidence. 

Mr,  J.  Sims,  Hull,  Ev.  W.  H,  Pannell,  p.  53:  "0,  Have 
you  ever  known  of  a  steam  cutter  missing  a  market  by  not 
being  able  to  get  up  to  Billingsgate  before  1 1  o'clock  in  the 
morning  ? — A .  Oh  yes." 

Mr.  R.  Hewett,  Billingsgate,  Ev.  W.  H,  Pannell,  p.  483  : 
**  Q,  Do  you  not  come  alongside  (steamers  to  Billingsgate)  ? 
— A.  No,  and  never  have  been  as  yet/' 

2  K  2 
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Medway  not  far  from  the  confluence  of  that  river  and  the 

Thames,  and  the  discharge  of  cargoes  at  that  point 

might  be  found  to  eflTect  a  still  greater  saving  of  time. 

Nevertheless,  the  market  being  on  the  river,  the  sea-borne 

fish  could  be  landed  at  the  market,  if  preferred,  by  means 

of  floating  platforms  communicating  with  the  sub-floor. 

[NoTK — ^^  With  respect  to  vessels  passing  under  bridges, 

the  vessels  of  Messrs.  Hewett  and  others,  which  bring 

fish,  are  screw  steamers  of  about    i6o  tons  burden, 

anH   drawing   lo  to  12  feet  when  laden  ;   but  screw 

steamers  (belonging  to  Messrs.  T.  and  C.  Nichols)  of 

1000    to    1 100   tons  burden,  and   drawing    11    to  13 

feet,  pass  under  all  the  bridges  up  to  and  including 

Vauxhall."     This   information   was   kindly   furnished 

by  Messrs.  T.  and  C  Nichols  on  August  6th,  1881.] 

Secondly :  As  to  Rapid  Trading. 

Internal  In  the  "  PLAN  "  is  shown  how  provision  would  be  made  for 

^scc'pian)."  *  receiving  railway  trucks  on  to  the  floor  of  the  market. 

Extracts  from  Evidence. 

Mr.  Joseph  Morrell,  Grimsby  Ice  Company,  Ev.  Spencer 
Walpolc,  p.  62  :  "g-  Will  you  inform  the  Inspector  how 
many  steamboats  there  are  belonging  to  the  various  fleets 
running  to  the  North  Sea? — A,  There  are  4,  7,  and  8. 

"  Q.  What  is  the  gross  tonnage  of  these  steamers  ? — A, 
About  113  tons  clear  of  engine  room." 

Mr.  Paul  Storr,  Market  Clerk,  Billingsgate,  Ev.  W.  H. 
Panncll,  p.  619 :  "  All  the  steamers  which  came  up  to 
Billingsgate  in  1880  were  396." 
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[Note. — The  rails  as  proposed  would  accommodate  two 

hondrcd  and  fifty  trucks,  and  as  a  truck  load  per  day 

is,  roughly  speaking,  1000  tons  per  year,  there  would 

be  provision  for   250,000  tons   as  an  annual  supply 

by  rail  alone ;    whereas  the  whole  official  return  for 

1880  is  130,629  tons.] 

This  note  does  not  mean  merely  that  twice  the  present 

supply  would  be  the  extent  of  accommodation  the  market 

would  furnish,  but  that  twice  the  present  gross  daily  supply 

could  be  on  show  in  raihvay  trucks  alone   at   one   time. 

There  would  be  plenty  of  lay-by  room  for  the    emptied 

trucks  to  be    shunted   and    more   brought  up   beside   all 

the  arrivals  by  other  means,  so  that  if  the  supply  increased 

two,  three,  four,  five  or  six  times  there  would  be  plenty  of 

room. 

N.B, — Compare  this  with  the  extract  from  Mr.  Hcwett*s 

evidence  quoted  below* 
Also  how  provision  would  be  made  by  platforms  and 
their  adjuncts  for  enabling  buyers  to  see  the  entire  railway 
supply  in  a  few  minutes. 

Also  how  each  truck  as  soon  as  it  is  run  into  the  market 
would  become  a  stall  or  shop,  by  the  side  of  which  whole- 
sale trading  might  be  carried  on  for  the  sale  of  its  contents. 
Also  how  facilities  would  be  aflforded  by  means  of  bridges 


I 


Extracts  from  Evidence, 
Mr  R,  Hewett,  Billingsgate,  Ev.  W.  H.  Pannell,  p.  481  : 
**  Q'  Quotation  ;  *  If  only  a  twentieth  part  of  the  fish  was 
taken  off  the  vans  at    once,  we  should   not   be   able  to 
move  one  way  or  the  other' ? — A,  Yes." 


tWH 
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crossing  the  rails  for  the  removal  of  fish  from  the  trucl 

any  other  part  of  the  market 

Thirdly  :  As  to  Rapid  and  Complete  DistriAuiian. 
(See  Key  Plan,  opposite  page  507.) 
Position  The  position  of  the  market  would  be  so  advantacfeoiif 

excellent  for  ^  ^ 

^'Dhtribu-  as  to  render  this  point  almost  inexhaustible.  But,  firstly,  it 
may  be  said  that  if  a  map  of  London  be  divided  into  two 
equal  parts  by  a  line  running  north  and  south,  and  the  same 
be  done  by  a  line  running  east  and  west,  the  spot  at  which 
these  two  lines  cross  each  other  will  be  almost  exac^| 
that  proposed  for  the  market,  and  that,  it  is  submittcoT 
other  conditions  being  met,  is  the  natural  position  for  ^ 
chief  market,  and  especially  a  fish  market  | 

Moreover,  with  respect  to  the  railway  system  in  direct 
connection  with  the  market  stations,  it  is  proposed  that  il 
addition  should  be  made  of  two  small  curved  junctions*  the 
one  being  from  the  South-Eastem  line  southward  to  the 

Extracts  from  Evidence.  ^ 

Mn  Alderman  Smethurst,  Grimsby,  Ev*  W.  H.  PanncI 
p.  328  ;  "  I  think  Billingsgate  does  not  compare  with 
place/* 

Mr.  Samuel  Ives,  Billingsgate,  Ev.  W.  H,  Pannell,  pc  45 
**  Q,  Therefore  in  your  judgment  something  h*ke  ;g'40»< 
per  year  might  be  saved  in  the  portering  and  bobbing  alone  ? 
— A.  No  doubt  about  it — "  Q.  \i  there  were  plenty  of  con- 
venience ? — A,  Yes," 

Mr.  J.  Larkin,  Cheapside,  Ev.  \V,  H.  Pannell,  pi  564  :  ** 
It  costs  you  from  £i  to  /2  [^er  day  to  get  your  fish  off 
salesman's  staJl  to  put  in  on  your  cart  1 — A.  Yea** 


I 


L 
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South-Western  across  York  Road,  the  other  from  the  South- 
Eastern  northward  to  the  London,  Chatham  and  Dover 

I  across  B^ack friars  Road. 

With  these  two  additions  it  will  be  seen  by  a  glance  at 

^the  District  Railway  map  of  London  tliat  with  respect  to 
the  fishmongers  and  the  public  resident  in  the  districts 
known  as  south-east,  south-west,  west,  north-west,  north, 
west  central  and  east  central,  comprising  about  three- 
fourths  of  the  population  of  the  metropolis,  the  facilities 
aflibrdcd  them  may  almost  be  spoken  of  as  bringing  the 
market  to  their  own  doors.  And  with  respect  to  the 
remaining  districts  of  the  extreme  north-cast  and  east,  it  is 
only  necessary  for  the  junction  now  in  progress  between 
the  Metropolitan  and  the  Great  Eastern  systems  at 
Liverpool  Street  to  be  completed  to  afibrd  to  them  equal 
advantages,     Sa  titai  a  fishmonger  who  preferred  to  travel 


Extracts  from  Evidence. 

Mr,  J.  White,  Hastings,  Ev.  W.  H,  Pannell,  p.  212: 
**  Q,  You  want  a  central  market  ? — A,  Yes, 

**  g.  So  that  the  public  can  get  at  it? — A.  Yes,  by 
thousands,  the  same  as  they  do  in  Paris.  In  Paris  it  is  like 
a  fair" 

Mr.  E.  Rice,  Teignmouth,  Ev.  W,  H.  Pannell,  p.  245  - 
**  I  know  enough  (of  London)  to  say  that  Billingsgate 
is  at  one  end  of  the  town. — Q.  You  think  Billingsgate  is 
not  near  the  centre  of  London  ? — A,  I  do  not  think  so." 

Mr  E.  Rice,  Teignmouth,  Ev,  W.  H.  Pannell,  p.  246  : 
**  Q.  In  London  you  see  very  little  fish  about?  —  A,  Not 
like  wc  do  in  the  country." 
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with  his  piirdiases  by  rail  rattier  titan  by  his 
could  be  cofiveyed  from  the  market  station  to  any  one  &/  At 
170  railway  stations  marked  out  upon  the  District  RaUw^ij 
map  of  Londofi  within  about  30  minutes,     T/u  cr, 
gain  of  such  an  arrangement  is  evident. 

If  it  is  objected  that  fishmongers  in  London  do 
rule,  carry  their  purchases  by  rail,  the  answer  simply  h, 
"  They  have  not  had  the  opportunity  conveniently.*' 
fishmongers  from  towns  10  to  100  miles  from  London ' 
so,  and  why  should  not  those  uithin  the  10  miles  embrict 
the  advantage  if  provided  ?  ■ 

But,  moreover,  the  river  being  a  broad  highway  through- 
out the  whole  length  of  the  metropohs,  should  affo 
large  facilities  for  the  floating  means  of  locomot 
to  and  from  the  market,  and  for  this  purpose  it 
suggested  that  special  steam  ferries  should  be  fitted 
with  extensive  deck  accommodation,  to  take  costemaongers' 
barrows  and  other  small  vehicles  bet%vccn  the  market  and 
all  piers  throughout  the  Metropolitan  District,  say  from 
Woolwich  to  Chelsea.  This  would  be  an  immense  gain 
in  time,  labour  and  convenience  to  the  costcrmongers  and 


ntgU- 


Extracts  from  Evidence. 

Mr.  R  Hevvett,  Billingsgate,  Ev.  W.  H.  Panncll,  p.  47^ 
"  Q,  Are    you    in   favour  of  two  markets  ? — A,  WcIK 
regards  that,  I  think  you  require  more  than  tin^o  marl 
in  London.     Vou  will  recollect  that  London  contains 
square  miles.    It  is  hard  for  people  to  come  to  one  parlict 
market    to    buy   fish.     I    think   there   should   be 
markets/' 


small  distributors  in  the  cast  of  London,  who  are  a  large 
class  and  demand  important  consideration,  and  at  the  same 
time  would  reduce  the  street  traffic  in  the  vicinity  of  the 
market 
[Note. — These  steam  ferries  would  be  especially  useful 
in  the  matter  of  late  deliveries,  supposing  (which  is 
most  probable)  that  telegraphic  communication  will  be 
established  between   the  market  and  certain  stations 
on   the  river  and  othenvise  about  London,  and   the  Laic  de- 
public  apprised  by  flag  signal  that  a  special  delivery  known 
of  fish   is  on  its  way,  and  that  the   ferry  will    start  i^ndon^whilt 
for  the  market  at  a  stated  time,     Costermongers  and  °"    ^  ^^^* 
others  with  small  vehicles  could  take  ferry  and  be  in 
the  market  when  the  fish  arrived.] 
Ice  wells  would  of  course  form  an  important  item  in  the 
«  Scheme." 

But,  moreover,  the  map  of  London  will  show  that  the 
market  would  be  peculiarly  well  situated  with  respect  to 
the  great  road  arteries  of  London.  The  Waterloo  Road, 
which  runs  from  the  market  itself*  is  the  tnmk  line  of 
all  the  system  of  roads  and  streets  south  of  the  Thames, 


Extracts  from  Evidence, 

Mr.  Paul  Storr,  Clerk,  Billingsgate  Market^  Ev.  Spencer 
Walpole,  p.  29  :  *'  It  is  in  the  mackerel  and  herring  season 
that  afternoon  deliveries  of  fish  mostly  take  place," 

Mr.  S,  Alexander,  Limavady,  Ev.  W,  H,  Pannell,  p,  loi  : 
"  The  great  bulk  of  our  fish  (salmon  and  eels)  are  delivered 
at  Billingsgate  in  the  afternoon,  but  they  are  re-iced  and 
kept  till  the  morning.'* 


^ 
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and  the  great  arteries  running  east  and  west  on  the  n< 
side  of  the  river,  namely  the  Embankment,  the  Strand, 
Holborn,  would  be  reached  each  in  about  its  centre — 2 
most  fair  division — in  a  few  minutes  ;  and  from  these  main 
arteries  the  entire  system  of  roads  and  streets  throughout 
the  map  of  London  may  fairly  be  said  to  spring.  fl 

Noie'onpro-        [NOTE.— It  IS  difficult  to  believe  that  a  work  so  trans- 

bable  souLti  ^ 

embankment.  parently  necessary  as  an  embankment  or  road-way  of 

some  kind  along  the  mud  of  the  south  shore  from 
Blackfriars  to  Westminster  Bridges,  with  communica* 
tion  to  each,  can  be  long  delayed,  and  it  will  easily 
be  seen  how  greatly  the  utility  and  beauty  of  such 
a  work  would  be  increased  by  tlie  market^  and 
also  how,  reciprocally^  the  market  would  be  assisted  by 
It  This  is  indicated  in  the  Plans.] 
Then  as  to  cart  traffic  and  accommodation.  Those  from 
the  immense  area  of  the  W.  and  S.  W.  districts  would 
travel  over  Westminster  Bridge  and  the  bridges  farther 


i 


Extrmts  from  Evidence. 

Mn  W.  Birt,  Great  Eastern  Railway,  Ev.  W.  H.  Pannell, 
p.  375  :  **  London  is  growing  so  fast  that  I  believe  the  requi 
ments  could  be  far  better  served  by  Uie  establishment 
t\vo  or  three  additional    markets  than  by  any  alterati 
which  could  be  niade  to  Billingsgate:" 

Mr.  H,  Lambert,  Great  Western  Railway,  Ev.  W,  IK 
Pannell,  p.  315  :  "I  have  already  stated  that,  looking  at  the 
present  position  of  Billingsgate  Market,  if  a  new  market  is 
contemplated  I  think  all  interests  would  be  better 
by  having  one  market  in  a  more  centr^  site.*' 
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[west ;  from  West  Central,  over  Waterloo  Bridge  ;  from  E.  C, 
'  and  N.,  over  Blackfriars,  and  from  E.,  over  London  and 
I  Southwark  Bridges.    This  applies  also  to  railway  vans,  sup- 
posing their  use  must  in  any  degree  be  continued.     So  that 
I  although  at  first  glance  it  would   appear   that  Waterloo 
Bridge  must  have  an  undue  share  of  the  vehicular  traffic, 
yet  upon  examination  its  portion  is  seen  to  be  no  larger, 
but  probably  less,  than  that  of  any  other  of  the  metro- 
politan bridges. 

The  traffic  of  the  south  needs  no  explanation. 
In  fact,  ike  market  might  be  said  ta  fe  the  nave  af  a 
whtel^  t/ie  spokes  of  which  are  tfte  roads  from  the  various 
districts  and  railways  af  Lofidon, 

Then,  as  to  internal  accommodation  for  vehiclea     The  Space  for 

vehicles  in 

sub-floor  would  have  an  area  nearly  equal  to  that  of  the  the  mafkct. 
principal  floor,  namely,  191,250  square  feet 

Extracts  from  Evidence. 

Mr.  Frederick  Hogg,  Bridlington,  Ev,  W.  H.  Pannell, 
p.  159:  "Met  the  trawl  men  in  our  neighbourhood  last 
Friday,  and  I  asked  them  in  the  event  of  there  being  greater 
facilities  for  the  disposal  offish  here,  would  they  send  more  ; 
and  they  said  if  there  were  in  London,  they  themselves  would 
send  all  their  fish  to  London.  It  represents  in  the  cod-fishing 
season  a  weekly  catch  of  10,000  to  12,000  fish.  Q.  They 
would  be  content  with  2^^,  per  lb.  ? — A.  Yes,  they  would 
be  glad  to  enter  into  a  contract  with  you  for  nine  months  to 
come." 

Mr.  A,  Ingram,  Peterhead,  Ev.  W.  H.  Pannell,  p.  1S6: 
**  For  one  herring  that  is  sold  in  Billingsgate  Market  or  in 
London  Market  there  are  100  sold  in  Glasgow/' 
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Now  let  us  estimate  the  space  occupied  by  the  three 
classes  of  vehicles  using  the  market,  averaging  as  under  :— 

ft.         ft.        aq.  ft. 

Railway  vans,  say 25  x   8  =   aoo 

Carts,  say ic  x   8  =   lao 

Barrows,  say 0X4=32 

Then  if  we  take — 

tq.  ft.  aq.    ft. 

100  railway  vans  at 200  =  20,000 

800  carts  at 120  =  96,000 

800  barrows  at 32  =  25,600 

141,600 


There  is  then  left  50,000  square  feet  for  pillars,  staircases 
and  moving  room  upon  the  sub-floor  alone,  and  under 
cover.    Thus  provision  is  made  for  more  vehicles    in  the 

Extracts  from  Evidence, 

Mr.  Samuel  Ives,  Billingsgate,  Ev.  W.  H.  Pannell,  p.  467 : 
"  Costermongers  will  not  come  to  Billingsgate  Market 
because  they  object  to  being  driven  and  carted  about  by 
the  policemen  from  pillar  to  post,  consequently  they  go 
to  other  markets." 

Mr.  Samuel  Ives,  Billingsgate,  Ev.  W.  H.  Pannell: 
"  Q,  Does  not  a  great  deal  of  the  block  that  occurs  at 
Billingsgate  Market  arise  in  consequence  of  the  quantity  of 
carts  coming  from  the  outskirts  of  London  to  Billingsgate 
Market? — A.  Simply  the  vans  which  bring  the  fish,  the 
carts  cannot  approach  the  market  anywhere." 

[In  this  scheme  both  vans  and  carts  would  all  be  in  the 
market] 

Mr.  J.  L.  Sayer,  Billingsgate,  Ev.  Spencer  Walpole,  p.  yi : 
"  And  1400  carts  daily  coming  to  our  market" 
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market  and  on  one  floor  than  it  is  estimated  block  up  the 

thoroughfares  around   Billingsgate   at   the    present  time. 

The  railway  vans  would  be  taken  up  to  the  principal  floor  Railway  vans 

by  hydraulics  and  placed  between  the  railway  trucks,  or 

they  could  be  unloaded  and  discharged  at  once  and  their 

contents  sent  up,  or  could  be  driven  in  on  the  principal 

floor  if  preferred,  and  thus  the  entire  day's  supply  would 

be  presented  at  one  view  to  a  buyer  as  soon  as  he  entered 

the  market 

But  besides  this  there  may  be  seen  in  the  Plan  large  3o«>  vehicles 

**    under  cover. 

accessory  spaces  under  the  railway  entrance  and  exit,  and 
with  these  there  is  convenience  shown  for  3000  vehicles 
at  one    time  under  cover,  and   in   the  market    and   its 


Extracts  from  Evidence. 

Mr.  J.  Larkin,  Cheapside,  Ev.  W.  H.  Pannell,  p.  563  : 
"  (2-  You  said  you  stood  by  the  church  at  the  bottom  of 
Fish  Street  Hill.  How  long  are  you  getting  out  from  there  ? 
have  you  any  difficulty  in  getting  out? — A.  Yes,  very  fre- 
quently. 

"(2-  How  long.? — A.  I  am  over  an  hour  and  a  half 
sometimes." 

Mr.  J.  P.  Knight,  London,  Brighton  and  South  Coast 
Railway,  Ev.  W.  H.  Pannell,  p.  552 :  "  Q.  If  you  take  the 
Custom  House  down  (merely  that)  and  have  it  as  a  sort 
of  lay-by  for  your  vans,  you  would  defeat  your  own  object ; 
the  object  is  to  get  rid  of  the  vans  as  soon  as  they  come  ? 
—A.  Yes.'' 

[Note. — Why  vans  at  all }  Surely  the  object  should  be 
to  get  rid  of  such  an  obstruction  altogether.] 
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'  accessories,  without  encroaching  at  all  upon  the  area  of  th 

principal  or  actual  trading  floor  of  the  market. 

Taking  all  these  means  into  consideration,  it  seems  im 
possible  that  any  spot  in  the  whole  area  of  London  couh 

:  answer  the  requirements  of  the  third  condition  more  com 

}  pletely,  namely  "The  rapid    and    complete   distributioi 

of  the  commodity  to  all  parts    of   the  community  de 

I  pendent  upon  it  for  supply,  and  that  as  nearly  equally  in 

\\  all  as  possible." 

!  Additional  Advantages, 

There  remain  now  to  be  noticed  some  few  of  the  im- 
portant advantages  incidental  to  this  scheme. 

All  fish  could  be  officially  examined  in  the  trucks  or 

vans  as  they  arrived,  and,  if  condemned,  could  be  covered 

over  and  removed  without  being  unpacked  or  exposed  at 

all  in  the  market     This  is  very   important,   because,  as 

the  Prime  Warden  says  in  his  evidence  before  Mr.  Spencer 

Condemned     Walpole  (page  4),  "  The  difficulty  which  our  meters  have. 

detectionluid  of  course,  is,  that  the  very  early  hour  at  which  it  is  done, 

reroova.         ^^^  ^j^^  immense  quantity  of  fish  which  pours   into   the 

market  in  a  very  short  time,  renders  it  alfnost  (humanly 

speaking)  impossible  to  watch  every  cart  and  every  cargo 

of  fish."    [In  this  scheme  the  task  would  be   easy,  and 

escape  from  detection  practically  impossible.] 


Extracts  from  Evidence, 

Mr.  J.  Blackic,  Leith,  Ev.  W.  H.  Pannell,p.  192  :  ••  I  think- 
there  should  be  a  retail  market  besides  the  wholesale 
market  Senders  would  try  to  send  some  fish  to  the 
retail  market" 


The  market  being  over  the  river,  all  market  refuse  could 
be  carried  off  through  sh'dcs  or  shoots,  down  to  barges 
placed  below  for  the  purpose,  so  that  the  market  would 
be  always  clean  and  sweet,  and  no  adjacent  property  could 
be  fnjurcd  by  confined  smell,  as  is  said  in  evidence  to 
have  been  the  case  at  Liverpool. 

Moreover,  the  market  being  50  feet  above  high-water 
mark,  and  in  open  space,  all  smell  would  be  effectually 
carried  away  by  natural  means,  that  is,  by  currents  of  air 
clear  above  the  tops  of  surrounding  buildings, 

A  complaint  was  made  in  the  c\^idcnce  that  whereas 
Billingsgate  was,  and  is  intended  still  to  be,  a  market  for 
the  public  as  well  as  for  the  trade,  it  has  long  ceased  to  be 
so  by  its  crowded  state  in  the  morning,  and  by  being  closed 
at  3  P.M.  It  is  proposed  to  meet  this  want  by  a  row  of 
shops  along  the  whole  front  edge  of  the  market,  facing  the 
river  outwards  and  the  market  inwards,  and  outside  of  these 
shops  to  throw  out  from  the  main  structure  a  gallery  2^  feet 
wide  for  a  public  thoroughfare  and  promenade  overlooking 
t/ie  river  and  Thames  Embankment.  Arrangements  are  also 
shown  in  the  Plan,  upon  the  principal  floor,  in  the  space 
between  the  shops  and  the  rails,  for  several  rows  of  stalls, 
suitable  for  the  class  of  dealers  known  as  Bomarees  ;  and 
this  arrangement  would  complete  the  classification  of  the 
market  into  the  three  parts  deemed  necessary,  namely, 
wholesale^  semi-wholesale^  and  retail 

Better  market  would  undoubtedly  increase  the  consump- 


Market  refuse 
easily  cleared. 


s  Retail  market 


Fnblic  pr< 
meimde* 


Tliree  < 

of  mtirket : 
'*  wholesale,'* 
"  semi -whole- 
sale "  flnd 
"  retail." 

BencfiU  to 
public  healtk 


E 


Extracts  from  Evidence. 

Mr,  J.  Btackie,  Lcith.  Ev.  W.  H.  Pannell,  p.  194 :  **  Q,  And 
that  the  fish  should  be  exposed  for  sale  so  soon  as  it  arrives 
t  the  market?— i4.  Yes,  and  all  day  long." 
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tion  of  fish,  the  advantages  of  which,  both  economical  and 
sanitary,  to  the  population  of  London  are  self-evident. 
Increased  Another    highly    valuable    result    would     be    that   tk 

employment 

to  poor.  increased   demand  would  find  employment  for  a  numba 

of  the  poorer  inhabitants  of  fishing  towns. 
Increased  With  respect  to  the  space  between  the  market  and  tiic 

value  to  shore      ,  .    .  ,    ,  ,  i  -  i    •  ,    ,      . 

property.         wharves,  It  IS  proposed  that  that  which  is  now  mud  durii^ 


Extracts  from  Evidence, 

Mr.  R.  Mellish,  Grimsby,  Ev.  W.  H.  Pannell,  p.  9: 
**  There  is  here  a  roker,  a  species  of  skate.  I  will  undertake 
to  say  there  is  more  virtue  in  that  fish  than  there  is  in 
skate,  and  it  all  goes  to  Holland  and  Belgium." 

Mr.  James  Barber,  Mevagissey,  Ev.  W.  H.  Pannell 
p.  234  :  "  I  should  wish  that  pilchards  should  be  introduced 
into  London,  because  that  is  more  particularly  the  staple 
industry  of  Cornwall.  .  .  12,000  to  13,000  hogsheads  of 
pilchards  have  been  cured  last  season,  and  they  went  to 
Italy.  None  of  this  fish  touches  the  market  here,  which 
would  be  a  great  boon  to  the  poorer  classes." 

Mr.  H.  Homblower,  Costermonger,  Ev.  W.  H.  Pannell, 
p.  630 :  "  Q,  Have  you  sold  pilchards  from  the  London 
market? — A,  Yes,  we  generally  sell  them  for  fresh  herrings, 
people  do  not  know  the  difference." 

Mr.  R.  Hewctt,  Billingsgate,  Ev.  W.  H.  Pannell,  p,  477  : 
"  They  (retail  fishmongers)  would  have  an  opportunity  of 
taking  shops  in  those  markets  where  they  would  get  better 
accommodation  than  they  get  now  as  a  rule." 

Mr.   A.  Ingram,  Peterhead,  Ev.  W.  H.   Pannell,  p.   179: 
"  Cod-fish  in  Peterhead,  summer  and  winter,  they  would 
\\  lod,  each,  weighing  about  14  lbs." 
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about  ten  hours  of  the  day  should  be  made  rr 

all  times  of  tide  by  being  excavated  to  the  rec:<i:ir-   -.-^ 

and  formed  into  a  deep-water  dock.    The  acvx *  -   . 

to  the  wharfingers  and  owners  of  propcrt\-  :c  t:» 

would   be   enormous,  because  the  barges  tv  t- 

traffic   is   carried   on   could    come  alongside  :r  -..-. 
\vhar\'es  at   any  time,  instead  of,  as  now.  hvr-- 
so  much  time  in  waiting  for  tides.    This  w:-^  ---.^ 
compensate   for    any   change    of   cond:t:'.r^  v   -^^ 
owners,   resulting  from  the   erection   of  t>*  — .— , 

would  increase  the  value  of  the  propiefty  i*  -y^,  .-, ^, 

of  existing  arrangement':. 

As   to   fish  brought    to    market  h,'.:\t    :r.    i£->--'- 
tank  trucks,  which  will  probably  U  prv,;';*?:  ^-.  -^-^^      -^w 
to  construct    permanent   salt-waV,-r  tarVr  -v.    v---   t, 
tank  trucks  with  the  live  f-.h   ir.   rr.:i?y  v;  \'r**:r*/    ^   \.^ 
the  fish  may  be  changed  frorri  i}>',  U>^'./«  v.  ♦v,  i,.-. 
without  being  injured. 


■«*♦..-.. 


Ex  traits  Jrom  Ivyt^Uri^j^ 

Mr.  C.  W.  Morri.,  Iy>v.eAofiJv.    V.'  ij    K.- v       ^.   y 
"Cod    and    whiting   can    l>j    V*  \A    ;>.  ►♦      •    *-..     ^... 
vessels.  .  .  .  The  fi:-Ji  cari  \/.   J<«  j/t  ;..■.«  ffw?   ^,w  -/^  ^^^^ 
You  can  keep  them  for  %">-  ;,f,/j  jm>»   f,^,,.  '^.^>  ^    .^^ 
arc  required  for  market. " 

Mr.   J.    Noble,   Midland    XaiJwi,/,  j',v     V/    »     *'4ii.ii^ 
^  '     p.  382:      "(2-  H'i^   ^'"'    ''^'''*   '■'''    '''/'>/i    /'/w  u%hA  A 
bringing  fish  alive  to  mark';l  ifj  i;;j.!<:.  /     /I     '//<  -   a  vV# 
be  done,  but  done  at  a  ^eriain  "/.1 

"(2.  Arc   you    aware    it    \\   d'/Ji<    )f,    /.a^tiA^f    /f    j^^^ 
I  do  not  know  that " 

VOL.  X.— i:.  II.  /   \ 
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Scheme. 

In  the  early  part  of  this  schedule  it  is  hinted  that  t 
scheme  has  important  claims  on  the  ground,  of  omain< 
as  well  as  on  that  of  utility,  and  it  is  now  submitt 
that  from  its  magnitude,  its  position,  its  style,  and 
accessories,  it  would  add  to  London  one  of  its  chi 
attractions,  and  would,  in  fact,  form  the  natural  ca 
plement  and  balance  to  the  Thames  Embankment. 

We  think,  upon  a  review  of  this  scheme,  and  a  card 
examination  of  the  Plans,  that  its  almost  exhaustle 
advantages  will  be  seen  to  fit  it  in  a  most  fortuitoi 
and  altogether  extraordinary  manner  to  meet  all  tl 
requirements  which  the  fish  supply  can  demand.  It 
believed  capable  of  reforming  and  bring^ing  up  the  trac 
to  the  standard  of  the  present  age,  and  moreover  wi 
be  equal  to  the  demands  even  of  an  age  to  come  whc 
London  will  have  increased  still  more.  At  least  it  appeal 
that  the  four  chief  evils  complained  of  as  resulting  fid 
the  present  state  of  things,  namely : — short  supply ;  lat 
and  difficult  distribution  ;  deteriorated  quality ;  an 
monopoly  prices — would  give  way  to  its  influence,  and  ii 
their  places  would  be  realised  abundant  supply  ;  early  an 
easy  distribution;  improved  quality;  and  competition  price 
There  is  no  reason  why  it  should  not  enable  cvet] 
fishmonger  in  London  and  for  20  miles  round  to  supph 
fish,  cheaply  and  abundantly,  to  his  customers  for  break 
fast,  and  the  benefit  of  this  to  the  public  health  would  Ix 
beyond  all  calculation,  while  the  gain  to  those  engaged  ifl 
the  trade  would  be  equally  great  in  the  fact  of  bcii§ 
able  to  conduct  their  business  with  a  rapidity,  case,  and 
comfort  which  under  the  present  state  of  things  they 
have  no  opportunity  of  realising. 
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We  venture  fimsr  ""    ^-tt^^   -,*i-    ^    ,.  zi^r    r   tr^ 
scheme,  as  m-ih  -,f  the  sr22.  Trr.r:  r.^,  rrar-:.-     rm^  r- 
the  South-Eajterr.  jLa£-i"i^-    :rii    *  ^irrr'  •:.•    :i  .-c:,    si.r    -^^ 
Thames,  as  is  -.-•r-d  ::y  :n^   -2:--^^:    r-. :. :     -■  -■- .r  - 
for  further  ercr2rj=:ir.n  -f  *  >ri-r^    Trti'  --r:     --..-r-.*    - 
future,  fee'irj;^  iiSur::^  ria:  Turr^-:^    .-- :.'.rr.i:  —.     »■       -vt 
to  the  cir.-rldicr.  v:  v^cr.   t   n-d    .»r:    .;. — — .;^    r     -..—-.. 
the  pron::r.v,ry -,n  ±e  rrjr  rcr-^    -.,-       ---    •-  •-.      -- . 
one  of  the  =;tiir.   J"  irji   r.trr.*:  ^    .       %:-       -      •'     - 
posed  5ch»*r7.e.  t^  -^>*   ^-.--r.    r.^-r        .  ..-    -r     -  - 
merely  the  hftrx  n  '^-rr^  r    ^ir     *.--«    '.■^.      .  .  ^     . 

only  St/-,-   '/  v-ic:    r   --ir    >    >--•     .:.-    < 
purpose  it  1:  v»rk*rr.  it  iil  v-rr^.     r    ?       ^  "v<    %.-,-_ 
is  "  ever.Ti"hi*r*  2:  OTn\ 

We  h&vt  "iiui  *rA\nu^rra,i'r.  \:^   -^  -<    -^  •      ^r-      ^.... 
our  scher:it.  «;^'^  w»  rrjv  >=jj  :^r>r.'   .  v         -^ 

our  judgTrk'rrn.  'ht  ravp}    a^i-riVx    :         v.      <.-      .^ 
"^     markaWy  vrftct  inaTUi'r  j:  vfr..-.    •, .    ^r .--.->-      >-^ 
"'     shown  to  GOveULi'.  upor  i:  ii€t\.,  r^...  -r  .y-^..    ^' 

ofadvanti;^eb\vhici:  pTUuabi;  cv^  .  :-.:^    •.*.:.. 
'  '   upon  any  otri*;r  ^yjr.  ii-  tiiL  lu^tVi  y^'^  . 

Finally,  we  ask  •:S)5JC-*:ia"  ati';nt.\/r    -     • 

^      sidcring  so  vtry  binal  ar  aiir^urr    ^'    ^ 

"'     required  to  \jfft  tak<n     tii*.   ir^artw*;'    -,  ^, 

obtained  for  tht  k*«^«.  '*ost  o'  ','^is;rwi'/..-^' 


-»-•- 


Mr.J.P.  Kr,;;;?*  Jyr/O'-n    k^K^nvji  itv    ..v^i    ^^4^  J^ 
Ev.  W.  H.  rar.r.'--.    >    y/^     '  i*    »i.v    v;/i::.v;         :,:^>t>    4 
that   a   fish   rr.^-r/'.-t   v>:/*r    i'.   >    '-»f-«    v'   t*-    .«^^4^yu, 
of  London.     Kv^/vx/   .-?    ^-•^    >;->.    v.  ^   w  iw^»«( 
there.     Why  lo/';  v;^:'  -//  v  t«^  ^m,^  *i   tyA^A 
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PART  III. 
Statistical— Financial. 


sent  complaint. 


In  estimating  the  financial  prospects  of  this  schei 
are  particularly  fortunate  in  having  a  sound  basis  to 
late  from ;  for  it  must  be  remembered  that  it  is  n 
amount  of  charges  for  market  accommodation  at  Bi 
gate — regarded  as  a  necessary  tax  upon  the  comma 
Source  of  pre- that  is  a  source  of  complaint,  but  it  is  the  small  aj 
'  and  imperfect  character  of  the  accommodation,  an 
extra  tax  and  other  evils  resulting  therefrom,  wh 
the  real  incubus  of  the  trade.  We  shall  therefore 
our  estimate  upon  the  present  reasonable  and 
sary  charges,  regarding  the  unnecessary  as  no  lonj 
be  taken  into  account  when  a  larger  market  shall 
operation. 

From  the  "  Byc-lavvs,  Rules,  Orders,  and  Regulatic 
Billingsgate  Market,  1876,"  still  in  force,  we  extras 
following : — 

The  First  Schedule. 


Present  mar- 
ket changes. 


Tolls  to  be  charged  upon  vessels  laden  with  fish  : 


For  every  row  l)oat  with  river  fish 
,      „       vessel  not  exceeding      5  tons  measurement 


lU 

20 

35 

50 

75 

100 

VACCoilu^  IQO  tons,  then  for  every  t(^n  and  part  of  a  ton 


J. 
o 

2 

4 
S 

M 

20 

30 

40 

o 


» 


L 


I 

I 
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Is  to  be  charged  upon  vans,  carts>  and  other  vehicles 
in  with  fish  : — 

With  2  wheels,  each      .         ,         #         .         *         ,16 
E3tcee<Jing  2  wheeU,  ench       •         •         -         •         -     2    6 

oils  to  be  charged  on  fish  brought  into  the  market  in 
otlier  way, 
er  cwt,  and  for  eveiy  fraction  of  a  cwt.,  one  penny 

Tfie  Secofid  Scli^uk. 


tallages  to  be  charged  in  the  market : — On  the  base- 
it,  at  a  rate  of  not  exceeding  two  shillmgs  and  sixpence 
foot  per  annum  for  the  open  space. 


On  t/is  Grmmd  Floor, 


k 


t  a  rate  calculated  on  the  superficial  area  of  each  stall 
tanding  of  not  exceeding  ninepcncc  per  foot  per  week* 

On  the  Upper  or  First  Floor, 

\  a  rate  calculated  on  the  superficial  area  of  each  stall 
tanding,  of  not  exceeding  twopence  per  foot  per  week 

*hcse  are  the  rates  at  which  the  present  market  pro- 
:rs — that  is,  "  the  Corporation  of  the  City  of  London" — 
rge  for  the  use  of  the  market 

*ct  us  see  how  this  scale  works  out,  as  far  as  the  gross 
llts  to  the  market  providers  is  concerned,  and  also  as  far 
the  trade  and  the  consumers  are  concerned,  regarding 
'ket  charges  as  a  necessary  tax  upon  the  commodity, 
Vom  a  Blue  Book  issued  by  the  Corporation  of  the  City 
^ndon,  dated  March  21,  1882,  containing  a  "Tabulated 
temcnt  of  the  Receipts  and  Payments  of  the  City*s  Cash 
ing  the  last  ten  years."  we  extract  the  particulars  of 
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four  recent 
years. 


income  derived  from  Billingsgate  Market  for  the  y 
Finance  over  1 877,  1 878,  1 879,  and  1880.  We  select  these  four  y 
because  the  bye-laws  upon  which  the  present  tariflf  of  t 
&c,  is  based,  are,  as  we  have  shown,  dated  1876,  and 
returns  of  supply  are  issued  up  to  i88a  Therefore 
necessary  information  for  our  purpose  is  complete  for 
term  of  years. 

Receipts. 


Market 
charges 
pro  rata. 


BiLUNGSGATB. 

1877. 

1878. 

1879. 

188a 

Rents  and  Standings 
Tolls      .... 
Other  receipts  .     . 

£       s.  d. 
13,687  10  II 
4,521     0  II 

£      s.  d. 

19,495  14    4 

4.928    7    7 

120    2    6 

£       s.   d. 
20,600    9     I 

4,754    9     7 
309  IS     0 

£     ' 

19.909  t 

4,612  i; 

131   \ 

Totals 

18,208  II   1024,542    4    5 

25,664  13     8 

24.653  » 

Payments. 

Billingsgate  Market 
Billingsgate,   inte- 
rest   on   money 
borrowed     .      . 

4,362    9     ' 
7,200    0    0 

4,591    9    3 
10,167  12    7 

9,100  16     5 
10,787    5     0 

8,288  1 
10,295 

Totals 

11,562    9     I 

14,759     I  10 

19,888    I     5 

18,583  I 

Profit  to  the  Cor-' 
poration       .      .  ^ 

6,646    2    9 

9.783    2    7 

5,776  12     3 

6,070 

This  is  the  result  to  the  market  providers.     Now  k 
see  the  result  as  far  as  the  commodity  is  concerned 
course  the  foundation  of  this  income  is  the  supply,  vi 
from  the  official  returns  wc  find  to  be — 


Tons 


1877. 
107,168 


1878. 
126,769 


1879- 
126,892 


i88<x 

130.635 


From  this  we  find  the  gross  charges  per  ton  by  the  inai 
providers  for  market  accommodation 


Per  ton 


1877. 
3^.     4i'/. 


1878. 
3J.  iol</. 
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And  the  gross  expenses  incurred  by  the  market  pro- 
viders— 

1877.  1878.  1879.  x88o. 

Per  ton     .     2J.     i\d,  2s,    4^.  y,     lid.  2s,  loid. 

The  averages  for  the  four  years  being — 

s.   d. 

Charges  per  ton •         •     3    9i 

Expenses  per  ton        .         •         .         .         «        •27} 

From  this  it  is  seen  that  the  entire  charge  made  by  the 
market  providers  upon  the  commodity  is  3^.  gl^d  per  ton, 
equal  to  id.  upon  49  lbs.  of  fish. 

It  is  plain  this  cannot  be  an  oppressive  charge  for  market  Market 
accommodation — of  course   it  may  in  detail  be  unequal  excite  ° 
in  its  administration,  but  with  that  we  have  nothing  to  do 
here,  except  to  note  that  such  inequality,  which  undoubt- 
edly does  exist  and  is  a  grievance,  arises  solely  out  of  the 
want  of  space. 

Note. — It  must  not  be  understood  that  this  is  the  whole  other 
expense  which  the  commodity  has  to  bear  in  transfer  ©p^^le. 
through  the  market,  or  in  what  we  will  call  "  changing 
hands " — that  is  from  the  time  it  arrives  at  market 
the  property  of  the  seller,  till  it  leaves  market  the 
property  of  the  buyer,  because,  according  to  the 
evidence  of  numerous  witnesses  in  the  official  in- 
quiries, from  which  we  have  made  extracts,  there  is 
a  very  large  expense  for  porterage  into  and  out  of 
the  market  (over  and  above  the  cost  of  carriage  and 
railway  vans),  which  arises  almost  entirely  out  of  the 
want  of  space  and  accommodation.  In  fact,  the  real 
complaint,  repeated  and  insisted  upon  throughout 
the  evidence,  by  catchers  and  senders,  by  carriers 
both  by  sea  and  rail,  by  owners,  consignees,  and 


Results  holh 
**  lo  "  and 
•*af  "  larger 


sellers  in  the  market  (with  few  exceptions),  and  by 
retail  dealers  who  attend  the  market  as  customers— 
is  in  unison  to  the  effect  that  it  is  the  want  of  space 
and  accommodation  in  the  market  and  its  acces* 
series  which  is  the  real  night-mare  of  the  trade.  It 
sits  upon,  and  cripples  the  operations  of  the  trade 
in  a  twofold  manner.  Firstly,  causing  an  immense 
expense  in  money,  time,  and  labour  to  be  wasted  id 
the  "  changing  hands  "  of  the  present  supply.  And 
secondly,  actually  and  largely  limiting  the  amount 
of  that  supply. 
This  is  tlie  burden  and  wail  of  the  evidence  fr^m  b^gimmf, 
to  etid,  ^^^1 

Now  having  shown  that  the  present  charges  on  the  grc3« 
supply  cannot   be  considered  injurious   to   the    trade    or 
oppressive  to  the  consumer,  let  us  see  what  the  prospectti 
results  of  greater  market  facilities  would  be  if  based  U| 
the  same  state  of  things  as  far  as  they  are  satisfactc 
and  an  improved  state  in  the  respects  in  which  they  are" 
not 

This  would  of  course  depend  upon  the  answers  tc 
questions : — 

Firstly,  Would  an  improvement  in  the  market  accom- 
modation both  meet  the  requirements  of  the  present  excess 
of  demand  and  assist  in  developing  what  we  have  called 
the  latent  excess  ? 

Secondly,  Would  a  correspondingly  increased  supply  be_ 
forthcoming? 

In   answer  to   both,  we  have  quoted  some  imj 
evidence  in  the  foregoing  pages,  and  these  present 
selection  from  the  mass  given,  and  all  in  the  afHrmativc 
But  beside  these  very  competent  and  valuable  opinions 


cttw 


ipply  be 

iportafl 
It  butT 


i 
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let  us  take  some  facts.  In  the  year  1880,  130,62910113  of 
6sh  were  delivered  at  Billingsgate.  This  is  the  gross  supply 
for  the  population  of  London  (about  5,000,000),  and  of  the 
home  counties  (about  3,000,000  more),  8,000,000  in  all — or, 
taking  off  for  infants  and  persons  who  do  not  eat  fish, 
25  per  cent,  there  are  6,000,000  of  people  to  be  provided 
for. 

Now,  from  the  gross  weight  of  fish  delivered,  we  have  to  Present  supply 
deduct  the  condemned  fish  ;  the  fishmongers*  losses,  and 
the  weight  of  shells,  heads,  bones,  skins,  fins,  offal,  and  all 
that  is  not  actual  food,  estimated  upon  sound  practical 
authority  at  one-half  (or  by  some  at  rather  more).  This 
leaves  as  actual  food  for  the  consumers  say  65,000  tons  per 
annum,  equal  to  about  one  ounce  and  one-twmttieth  per  day 
for  each  person  ;  and  deducting  again  the  loss  by  cooking, 
it  is  a  fair  conclusion  that  the  present  supply  is  about 
t/tree-quarters  of  an  ounce  per  day  for  each  person.  It  can 
scarcely  be  necessary,  we  think,  to  adduce  any  further  argu- 
ment to  show  that  the  natural  demand  would  range  from 
three  or  four  to  six  times  the  present  supply. 

The  second  question,  that  of  a  corresponding  increase  in 
the  supply,  is  receiving  a  large  amount  of  attention,  and 
Vi^ith  a  better  understanding  of  the  subject  of  fish  cultiva- 
tion, in  addition  to  the  facts  already  given  in  evidence  of 
large  quantities  of  fish  now  caught  which  might  be  sent  to 
the  London  market,  there  cannot  be  a  doubt  of  the  supply 
keeping  pace  with  demand. 

Suppose,  then,  as  an  outcome  of  the  inquiries  now  on  Economy  of 
foot  upon  the  general  subject  of  fish-supply,  such  improve- 
ments result  in  the  cultivation,  preservation,  catching,  and 
conveying,  that  the  larger  market  should  receive  three  times 
the  present  supply,  and  that  the  demand  should  progress  in 
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equal  ratio ;  a  very  moderate  supposition,  and  one  whic 
some  support  from  a  competent  practical  authority. 

Mr.  George  Stevenson,  in  evidence,  says :  "  For  si 
the  vastness  of  London,  that  you  cannot  overdo  u! 
fish.  So  long  as  we  lower  the  price,  London  will  ta 
the  fish,  aye,  twice  and  thrice  the  quantity  of  fish  rece 
(Evidence  before  Spencer  Walpole,  Esq.,  1881.)  An< 
pose  that  the  increased  accommodation  in  the  new  n 
should  realise  the  result  indicated  in  the  evidence  i 
Samuel  Ives  {ante^  page  502),  that  ;f40,ooo  per  year 
be  saved  in  portering  and  bobbing  alone  if  there 
only  plenty  of  market  convenience. 
Saving  by  [NOTE. — This  appears  a  somewhat  startling:  state 

larger  market        *■  ^  ^  ** 

but  it  is  shown  by  another  witness  to  be  a  c 
estimate.  Mr.  Thomas  Rudkin,  in  evidence  1 
Spencer  Walpole,  Esq.,  page  94,  says  :  "  These 
men  at  Billingsgate  have  not  room  the  same  j 
salesmen  at  the  meat  market  ....  The  porl 
of  that  meat  costs  something  like  three  hall 
per  hundredweight  ....  and  the  porterage  o 
fish  per  hundredweight  exceeds  sixpence. 

6</.  per  cwt.  on  130,629  tons  is      ....     65,314  10 

^y     »)         »      )»       ....   16,328 12 

Saving  ;f 48. 9S5   17 

These  figures  therefore  more  than  support  the  judj 
of  the  former  witness.] 
Financial  Then  thc  financial  effects  to  the  two  parties  cone 

market' users    "''^"^cly,  the  market  users  and  the  market  providers, 

and  providers,  ^c  thus  : 

The  commodity  would  change  hands,  or,  in  other  \ 
the  market  users  would  get  the  commodity  throug 


A   CENTRAL  FISH  MARKET  FOR  LONDON,      523 

market  at  one-third  the  expense  which  they  now  have  to 
bear,  while  the  market  provider  would  realise  three  times 
the  sum  toted  of  the  present  receipts  for  rents,  standings, 
and  tolls. 

Note. — Even  this  does  not  exhaust  the  advantages  to  Advantages 
the  stall-holder,  for  the  market-floor  having  more  ^     '  ^  ^^ 
than  eight  times  the  area  of  Billingsgate  to  receive 
three  times  the  supply,  it  is  clear  that  the  stall-holder 
can  have  nearly  three  times  the  space  of  now  for  the 
same  gross  price  he  now  pays,  or  he  can  have  the 
same  space  as  now  at  one-third  the  gross  price,  and 
this  does  not  at  all  interfere  with  the  financial  results 
stated  above. 
This  represents  an  income  of  about  ;£'7S,ooo  per  annum  Income. 
to  the  new  market  from  the  ordinary  sources,  while  the 
current  expenses  cannot  be  much,  if  at  all,  increased  from 
the  present 

The  working  expenses  of  Billingsgate  for  the  four  years 
under  notice  average  £6y<fi^  per  year.  Say  they  increased 
to  ;£'io,ooo  per  year,  there  would  then  be  £(>^f>oo  per 
annum  for  interest  of  money  and  profit 

The  estimated  cost  of  structure  is  ;£'300,ooo, '  and  of 
approaches  ;£'ioo,ooo ;  in  all,  ;^400,ooo,  the  interest  upon 
which  at  £/^  per  cent  would  be  ;£'i6,ooo,  leaving  a  clear 
profit  of  ;^49,ooo  per  annum  (\2\  per  cent),  which  presu- 
mably would  assist  a  "  reduction  of  rates." 

But  in  addition  to  this,  there  would  be  abundance  of 
room  in  the  market  and  accessories  for  ice-wells,  curing- 
houses,  store-houses  for  dried  fish,  and  various  other  inci- 
dental purposes,  all  of  which,  being  matters  of  detail, 
could  be  arranged  according  to  the  newest  scientific 
methods    which    the    International    Fisheries    Exhibition 
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will    have    brought  to    light,  but  which    can    be    inad< 
sources  of  income. 

It  may  also  be  thought  just  and  expedient  that  as  cus 
tomers*  carts,  &c,  would  be  accommodated  under  cover,  \ 
nominal  charge  should  be  made  for  police  purposes,  and  tc 
assist  in  meeting  current  expenses. 
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BEST  METHODS  OF  BREAKING  THE 
FORCE  OF  THE  SEA. 


In  dealing  with  great  engineering  constructions  such  as 
our  more  important  breakwaters,  only  an  engineer  as  a 
rule  has  any  technical  right  to  approach  the  subject ;  and 
were  it  merely  a  question  of  design  and  masonry  I  should 
not  attempt  to  throw  light  upon  the  problem.  But  the 
subject  of  breakwaters  is  a  wide  one,  and  where  it  has  been 
treated  solely  as  a  question  of  design  and  construction  it 
has  not  unfrequently  ended  in  failure,,  the  first  attempt  at 
a  harbour  at  Cherbourg  and  our  own  efforts  at  Wick  being 
cases  in  point 

The  success  of  the  Plymouth  breakwater  commends  its 
mode  of  construction  for  similar  extensive  undertakings, 
where  a  great  outlay  can  be  indulged  in  for  a  national 
purpose  ;  and  I  do  not  propose  to  suggest  improvements 
so  much  on  the  old  lines  in  such  cases  as  to  point  out  a 
number  of  simple  facts  that,  as  a  naturalist  and  a  practical 
man  accustomed  to  dealing  with  materials,  appear  to  me 
might  be  profitably  taken  advantage  of 

While  seeking  to  cheapen  the  construction  of  greater 
sea  barriers,  I  desire  more  especially  to  call  attention  to  the 
simpler  modes  of  protecting  a  fishing  fleet,  this  appearing  to 
me  to  be  one  of  the  most  vital  questions  to  the  fisheries  at 
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the  present  time,  seeing  that  a  dozen  small  cheap  ba 
secure  harbours  of  refuge  are  of  far  greater  importance  t 
the  fishing  trade  of  our  extensive  coast  than  one  grea 
central  harbour,  to  which  they  may  be  unable  to  escape  ii 
an  emergency.  More  especially  is  this  a  necessity  in  th< 
west  of  Scotland,  where  no  central  harbour  is  possible,  am 
where  the  gales  are  so  severe,  so  frequent,  and  give  so  littli 
warning,  that  breakwaters  must  be  numerous  and  local  tc 
be  of  any  value. 

The  modes  of  dealing  with  a  turbulent  sea  musi 
necessarily  be  as  various  as  the  conditions  of  the  problen 
and  the  local  requirements,  and  every  case  must  be 
studied  separately  and  considered  on  its  own  merits  ;  but 
so  far  as  generalisation  will  permit  I  divide  the  question  af 
follows : — 

I.  Seaward.    At  harbour  mouths,  or  to  form  harbours. 

A.  Vertical  breakwaters  from  the  bottom. 

B.  Vertical  breakwaters  from  the  top. 

C.  Horizontal  breakwaters. 

Mooring  anchors  for  above. 

D.  Moles. 

II.  Shoreward.    As  direct  and  immediate  breakwaters. 

A.  Breastworks.     Secured  from  undermining. 

B.  „  To  stand  the  shack  of  breakers. 

C.  „  To  prevent    the   removal    of   tki 

coping. 

III.  Shoreward.    As  evetitual  breakwaters. 

A,  To  be  filled  up  and  completed  by  the  sea  itself. 
"^   '   ^adually  extended  and  completed  by  man. 


THE  FORCE  OF  THE  SEA,  529 

I. — A.   Vertical  breakwaters  from  the  bottom. 

The  principle  on  which  these  have  hitherto  been  started 
IS  that  the  sea  will  itself  lay  the  loose  stones,  projected  into 
it  as  a  foundation,  at  the  angle  to  form  the  least  resistance, 
and  thus  the  seaward  face  in  the  first  instance  is  at  as 
great  an  angle  as  the  sea  has  been  able  to  place  the  loose 
material  opposed  to  it 

It  is  clear  that  the  slope  necessary  to  resist  the  sea  wash- 
ing upon  loose  newly  placed  material  must  be  far  greater 
than  that  requisite  once  the  same  material  has  settled  and 
become  solidified ;  and  the  rapid  fixing  of  discharged 
material  is  of  the  first  consideration  in  any  attempt  to 
check  the  roll  of  the  breakers.  Here  is  the  first  point  at 
which  it  seems  to  me  constructors  may  be  greatly  aided  by 
using  a  power  ready  to  their  hands,  and  everywhere  em- 
ployed in  our  northern  seas  by  Nature  herself  The 
ModiolcB,  or  large  horse  mussels,  exist  in  multitudes  from 
just  below  low  water  of  springs  to  a  hundred  fathoms,*  and 
are  so  strongly  attached  by  their  powerful  byssi  that  it  is 
a  matter  of  no  small  difficulty  for  a  man  to  tear  one  of 
them  from  its  hold.  Not  only  is  this  byssus  of  great 
strength  and  tenacity,  but  it  is  very  rapidly  woven,  and  the 
creature  has  a  habit  of  gathering  about  it  everything  within 
reach  that  will  enable  it  to  anchor  itself  Were  a  few  loads 
of  these  large  mussels  sunk  on  the  seaward  side  of  a  growing 
breakwater  as  it  progressed,  they  would  soon  tie  the  loose 
material  together  as  securely  as  if  the  whole  were  cemented, 
and  would  thus  enable  progress  to  be  made  on  a  reliable 
foundation  with  greater  speed  and  confidence. 

Once  such  a  breakwater  had  reached  the  surface  at  low 
water  of  springs,  it  should  be  covered  with  these  ModiolcB 
*  I  have  taken  them  at  all  depths  down  to  one  hundred  fathoms  off 
the  Scottish  coast. 
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until  the  whole  was  thoroughly  tied  together  and  had  borne 
the  brunt  of  the  sea  for  a  time.  This  breakwater  would 
detain  the  heavier  silt  and  gradually  approximate  to  a 
natural  sea  barrier,  until  the  whole  quantity  of  material 
became  almost  a  solid  mass,  on  which  the  larger  Fuci,  such 
as  palmatus,  alaria,  and  saccharina,  would  flourish  freely — 
palmatus  preferably  in  the  greatest  rush  and  wash  of  water. 

Such  a  breakwater,  if  placed  at  a  suflicient  distance  from 
the  shore,  would  be  sufficient  to  give  security  to  a  harbour 
without  carrying  it  much  above  low  water ;  and  it  could 
be  raised  at  far  less  cost  of  material  than  if  constructed 
without  the  aid  of  this  natural  binder. 

If  means  were  taken  to  have  an  abundant  growth  of  the 
above-named  larger  tangles  on  the  surface,  the  result 
would  be  still  more  satisfactory;  for  these  large-leaved 
plants  exhaust  the  breakers,  and  protect  the  boat  in  their 
lee,  as  any  one  can  witness  by  dropping  in  behind  fuci- 
covered  rocks  at  half  tide,  when  the  breakers  are  found  to 
be  completely  checked,  and  only  the  gentle  roll  of  the 
waves  encountered. 

In  erecting  important  breakwaters  of  stone  of  a  sub- 
stantial character,  there  appears  to  me  to  be  one  suggestion 
that  would  simplify  and  improve  the  ordinary  mode  of 
construction. 

In  place  of  manufacturing  enormous  blocks  of  concrete 
and  conveying  them  at  considerable  cost  to  the  required 
position,  such  blocks  should  be  made  over  the  point  at 
which  they  are  required  to  be  deposited,  and  then  lowered 
into  their  places  so  soon  as  they  are  solidified.  It  is  very 
much  easier  to  convey  the  materials  for  concrete  than  the 
manufactured  blocks,  especially  when  these  reach  weights 
or  1200  tons ;  and  if  heavy  rough  barges  with 
<di8  were  anchored  in  position  in  the  lee  of  a 
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temporary  float tng  breakwater,  as  hereinafter  described, 
the  required  blocks  could  be  mixed  on  the  water  and 
dropped  into  place  when  ready.  In  this  way  blocks  of  a 
size  and  solidity  capable  of  resisting  the  heaviest  sea  could 
be  placed  in  position  at  a  moderate  cost  by  having  the 
floating  troughs  removable,  leaving  the  contained  block 
supported  from,  and  guided  into  place  from,  the  encircling 
barges.  It  would  be  quite  unnecessary  that  such  troughs 
should  be  water-tight,  as  I  have  seen  admirable  concrete  of 
Portland  cement  mixed  under  water,  so  long  as  the 
material  was  not  allowed  to  escape:  while  the  experience 
at  Chatham  Dockyard,  according  to  Bernays,  is,  that  **  no 
cement  sets  better  than  such  as  is  covered  by  the  tide 
almost  immediately  after  it  is  put  into  place/*  In  any  case 
the  blocks  are  the  better  for  being  kept  under  water,  and 
in  the  position  we  advocate  this  can  be  simply  done. 

Where  the  ground  will  permit  of  pile-driving  by  a  steam 
hammer  placed  on  a  heavy  raft,  rows  of  piles  may  be  driven 
to  act  as  guides,  over  which  rings  of  concrete  could  be 
dropped  into  position.  In  this  manner  a  breakwater  of 
even  as  great  importance  as  that  of  Plymouth  could  be 
constructed  on  comparatively  soft  ground,  by  forming 
alternate  rows  of  contiguous  concrete  pillars  around  the 
original  wooden  piles. 


I, — B,  Vertical  breakwaters  seawards/ram  the  top. 
Submarine  breakwaters  must  in  alt  cases  be  matters 
of  considerable  labour  and  expense,  and  it  has 
frequently  suggested  itself  to  many  minds  whether  the 
waves  could  not  be  met  and  controlled  at  the  surf  ace  by 
means  of  less  costly  and  more  simple  constructions. 

Great  gates,  swinging  in  the  sea,  have  been  proposed, 
against  whose  numerous  spars  the  sea  would  exhaust  itself; 
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while  their  non-rigidity  in  an  elastic  fluid  enabled  thcf 
escape  injury.     These  are  not  vvrithout  utility.     But  whfic 
much  may  be  said  in    favour  of   these,  I  think  a    more 
effective  resistance  may  be  afforded  by  the  use  of  a  system 
of  vertical  breaks^  that  could  be  readily  applied    in    many 
localities  where  a  safe  roadstead  for  boats  is  a  desideratum- 
Take  a  quantity  of  young  timber  of  (say)  thirty^  to  forty 
years*  growth,  and  making    about  twenty  feet    length  of 
tapering  log  when  trimmed  ;  if  these  are  loaded  sufficiently 
at  the  thick  end  they  will  float  vertically,  with  six  or  etgh^H 
feet  of  the  slender  end  above  water     On  this  upper  portion 
the  branches  may  be  cut  off  about  eighteen  inches  from  the^ 
trunk,  so  as  to  leave  a  strong  simple  projecting  cheveux  ^flfl 
frise.      Each  of  these  floating  pillars  swinging  in  the  sea 
would  break  its  force  while  yielding  thereto,  and  a  fisher 
community   could    readily  construct    a    breakwater    rrooi 
them  by  their  own   labour.      To  form,  say.  one  hundred j 
yards  of  such  a  breakwater  it  would  be  advisable  to  have 
twenty  heavier   trees  of  perhaps  a  foot  diameter   at  the 
water  line.     These  should  be  anchored  to  large  stones  suni 
to  seaward,  with  a  few  stays  on   the  landward  side,   an< 
between  each  of  these  main  trunks  four  of  the  loaded   trcci^ 
should  be  fixed  at  intervals.     Each  four  would  be  secured 
together  by  strong  spars,  and  side-boards  to  the  other  trees 
would    prevent  them  driving  sideways  to    their  mutua 
injur>\ 

It  would  be  sufficient  to  drive  a  galvanised  iron  p| 
through  the  tree  with  a  vertical  eye  at  the  landward  sic 
through  which  a  hook  affixed  to  a  galvanised  strand  Na  i 
might  be  bent  and  secured  This  strong  galvanised  iron 
strand  rope  would  retain  the  several  trees  in  posittoa,  aijd 
enable  them  to  be  readily  detached  and  renewed  when 
wloaded  or  waterlogged    Where  there  was  much  drif 
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of  seaweed,  a  buoyed  rope  with  wooden  spikes  thrust 
through  it  along  its  course  should  be  floated  to  seaward,  on 
which  the  drift  would  be  caught,  but  both  rope  and  tree 
heads  would  require  occasional  looking  to.  This  class  of 
breala^'ater  might  be  constructed  on  rough  coasts  where 
there  is  the  usual  growth  of  timber,  at  a  very  trifling  cost. 
Spruce  trees,  although  somewhat  brittle  as  wood,  stand 
the  water  fairly^  and  would  suit  sufficiently,  while  their  small 
cost  is  a  consideration.  I  estimate  the  cost  of  a  construc- 
tion of  this  character  to  a  fisher  community  at  £1  a  yard, 
and  this  would  quite  cover  the  cost  throughout  a  great 
part  of  the  wooded  districts  of  the  country,  where  spruce 
timber  can  be  had  cheaply. 

Although  such  an  erection  would  not  supply  all  the 
advantages  of  a  stone-built  sea  breakwater,  it  would  prove  of 
great  utility,  and  by  attaching  thereto  the  network  floating 
breakwater  suggested  on  page  535  complete  security  for 
fishing  boats  would  be  cheaply  provided 

I. — C,  Horizontal  floating  breakwaters. 

So  much  attention  has  been  of  late  directed  to  the  utility 
of  oil  as  a  floating  or  "  horizontal  break-water,"  that  I  will 
not  presume  to  offer  any  novel  facts  in  this  direction,  but 
will  rather  seek  to  call  attention  to  other  floating  break- 
waters, and  endeavour  to  throw  some  light  on  the  principle 
that  should  underlie  and  guide  other  similar  eflbrts. 

In  Thomson's  *  Central  Africa*  we  find  a  fact  recorded 
that  has  frequently  been  noticed  to  a  greater  or  less  degree 
by  other  observers.  "  On  Lake  Tanganyika  Mr.  Hore  drew 
my  attention  to  the  effect  of  the  broad  patches  of  green 
vegetable  scum  floating  on  the  water,  producing  a  smooOi 
surface  and  causing  the  swell  to  pass  quietly  under  the 
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thout  breaking,  having  thus  the  ; 


1 


canoe  witnout  Dreaking,  naving  tnus  tne  same  effect 
on  the  water."  This  allusion  to  the  efficiency  of  a  floating 
growth  of  small  surface  algie  or  confervse  ;  the  well-known 
shelter  at  a  boat  landing  of  the  long  floating  fronds  of 
seaweed,  such  as  Fucus  nadosus ;  and  in  deeper  water  the 
breakwater  provided  by  a  luxuriant  growth  of  Fucus  pal- 
matiis  or  other  tangle,  all  point  to  the  same  principle. 
Clearly  the  principle  to  be  educed  from  these  and  similar 
natural  breakwaters  is  that  of  a  multitude  of  yielding  ob- 
structives, or  one  great  homogeneous  yielding  obstructive 
upon  which  the  force  of  the  sea  is  spent 

I  would  propose  to  utilise  such  seaweed  as  Fucus  nadasus 
or  bladder  wrack,  by  growing  it  upon  light  strong  wooden 
hurdles,  these  hurdles  to  be  thereafter  anchored  seawards 
in  a  row,  so  as  to  form  a  simple  breakwater  where  it  isfl 
desirable  to  protect  a  stretch  of  embankment  against  the 
full  force  of  the  sea,  and  under  other  similar  condition**. 
The  effect  of  the  well-grown  fronds  of  this  seaw*are  growing 
upon  hurdles  six  feet  across  would  be  sufficient  to  break 
the  rush  of  a  considerable  sea,  as  I  have  frequently  proved. 

But  for  a  more  exposed  coast  I  would  prefer  to  see  an 
experiment  made  with  an  artificial  surface-growth,  formed 
by  a  multitude  of  small  wooden  dice  linked  together  like 
artificial   leaves,  which  would  act  as  if  it  were  a  leaved 
plant,  and  could  be  simply  constructed  and  readily  pla 
Wooden  dice  of  the  size  required  could  be  procured  at  i 
gmall  cost,  as   made   from   the  refuse  of  the  woodyardsp' 
and  joined  together  with  wire  rings  at  the  comers.     The 
whole  should  then  be  run  through  a  pitch  mixture,  which 
would  protect  both  the  metal  and  the  wood  from    the 
action  of  the  sea,  the  breakwater  being  annually  removed 
and  redipped,  in  portions,  if  necessary.   This  artificial  leafage 
floating  ^-n  the  water  would,  if  sufficiently  wide,  protect  all 
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to  leeward  of  it,  and  if  combined  with  the  perpendicular 
weighted  breakwater  previously  described,  the  rush  of 
a  heavy  sea  would  be  little  felt  within  a  twenty-yard 
protection.  The  wooden  dice  should  be  about  two  inches 
square,  and  of  the  lightest  material,  one- fourth,  or  even 
one-eighth  inch,  being  quite  as  useful  for  the  purpose  as  inch 
flooring  would  be,  so  long  as  the  floating  power  was 
sufficient  to  carry  the  metal  joinings.  This  simple 
construction  is  especially  fitted  for  boat  harbours,  as  easily 
conveyed,  easily  constructed,  and  most  cfTective  even  on  the 
roughest  coast 

Of  all  floating  breakwaters,  however^  I  prefer  one  more 
costly  than  any  I  have  noticed,  to  which  my  attention  was 
first  directed  on  the  occasion  of  the  gales  of  recent  years. 
During  the  height  of  the  great  and  disastrous  gale  of 
November  1881,  several  large  boxes  containing  young 
French  oysters  were  torn  from  their  seaward  fixings  and 
carried  off"  by  the  sea.  The  boxes  consisted  of  shallow 
w^ooden  frameworks,  with  bottoms  of  J-in,-mesh  galvanised 
wire  netting.  The  sea  was  very  rough  indeed,  and  the 
boxes  laboured  heavily  through  the  water,  but  I  remarked 
that  the  small  oysters,  although  almost  light  enough  to 
float  of  themselves,  yet  were  not  washed  out  of  the  boxes, 
inside  which  the  sea  seemed  only  to  rise  peacefully,  the 
wire  netting  permitting  the  water  but  not  the  wave  to  pass, 
as  wire  gauze  keeps  out  gas,  but  not  air*  The  upper  edge 
of  the  boxes  alone  was  visible,  and  they  were  too  heavy  to 
rise  on  the  waves,  being  three  yards  by  one,  but  the 
netting  apparently  passed  on  the  wave  as  effectually  as  so 
much  oil  would  have  done,  I  have  since  frequently 
observed  the  effect  of  this  floating  netting,  and  have  no 
doubt  as  to  its  efficiency  when  attached  to  a  yielding 
framework.     Such  netting,  however,  ought  to  be  carefully 
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tarred,  as  this  is  even  a  better  protection  from  the  sea  thai 
galvanising,  and  can  be  annually  renewed.  If  lengths  o 
this  netting  were  affixed  to  a  heavy  wooden  frameworl 
floating  in  the  sea,  I  am  satisfied  that  no  ordinary  sea  couk 
pass  through  fifty  yards  of  it  without  having  all  dange 
removed. 

Strong  galvanised  and  tarred  iron  sheep  netting  of  fou: 
inch  mesh  and  No.  13  wire,  in  lengths  of  fifty  yards,  coulc 
be  readily  fixed  on  floating  planks  by  means  of  ordinar) 
staples,  in  such  a  manner  that  any  portion  could  be  liftec 
and  renewed  with  facility.  The  planking,  by  intercrossing 
between  the  various  lengths,  would  form  the  whole  into  a 
homogeneous  float  of  a  permanent  character.  Apart  from 
anchoring  towers  seaward — which  might  be  necessary— the 
cost  of  such  a  floating  breakwater  of  1700  yards  by  loc 
yards  wide,  would  not  be  more  than  ;f  10,000,  and  would 
protect  as  great  an  area  as  the  Plymouth  breakwater,  which 
cost  a  million  and  a  half  (j£" 1, 500,000)  and  took  28  years 
to  construct,  while  as  many  days  would  construct  the 
network  breakwater. 

Boat  harbours  of  inferior  capacity  could  be  protected  at 
a  comparatively  small  cost 

Since  I  commenced  this  paper  I  have  observed  that 
Dr.  McCosh  would  apply  a  somewhat  similar  principle  to 
floating  harbours  of  refuge — his  network  being  of  coir  rope 
and  india-rubber  tubing,  the  meshes  nine-inch  square.  I 
do  not  like  the  materials  proposed,  coir  in  my  experience 
having  little  flotation,  and  india-rubber  soon  corroding  in 
sea  water,  while  the  smaller  the  mesh  the  more  cflTectual 
the  breakwater  ;  yet  the  principle  proposed  by  Dr.  McCosh, 
I  understand,  twenty-five  years  ago,  is  so  distinct  that  it 
appears  to  me  remarkable  that  no  effort  has  been  made  to 
*  -  -afreet  to  it  even  on  a  small  scale. 
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And  here  I  may  add  that  the  system  can  be  simply, 
cheaply,  and  thoroughly  tested  on  a  sufficient  scale  at  any 
herring  fishing  station  where  a  supply  of  second-hand  nets 
is  available.  These,  spread  over  floating  hurdles  of  two- 
inch  scantling,  although  perhaps  not  so  effective  as  my 
proposed  wire  netting,  would,  nevertheless,  give  the  principle 
involved  a  very  fair  practical  test,  which  it  has  not  yet  had 
on  a  sufficient  scale. 

As  my  desire  is  more  especially  to  obtain,  at  small 
expenditure,  good,  safe  boat  harbours  for  our  fishing  craft, 
I  wish  particularly  to  call  attention  to  the  use  of  old  herring 
nets  for  this  purpose,  as  they  are  of  little  monetary  value 
otherwise,  are  in  sufficient  plenty,  and  can  be  readily 
applied  by  the  men  themselves.  In  most  fishing  villages 
there  are  large  iron  boilers  for  the  purpose  of  boiling  down 

\'"  herring  garbage  for  oil,  or  barking  nets,  &c.,  and  if  the  old 
herring  nets^  were  thoroughly  saturated  with  boiled  herring 
oil,  they  would  not  only  keep  much  longer  in  the  water,  but 
would  at  the  same  time  continue  to  exude  small  quantities 
of  oil  that  would  remain  between  the  meshes,  and  act  as  a 
further  agent  in  the  formation  of  a  most  effective  break- 
water, either  alone  or  in  combination  with  the  perpendicular 
breakwater  suggested  on  page  532. 

From  Hebraic  history  down  through  Aristotle  and 
Pliny  come  frequent  references  to  the  value  of  oil  as  a 
breakwater,  individual  mariners  in  all  times  having  made 
use  of  it  in  extremity,  and  I  do  not  consider  it  necessary, 
in  face  of  recent  experiments,  to  enter  upon  the  further 
consideration  of  what  is  of  well-attested  value.  I  only 
wish  to  draw  attention  to  the  mode  of  applying  it  noted 
above,  as  more  lasting,  more  useful,  and  more  reliable  than 
its  direct  application  alone. 
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Mooring  Anchors, 

In  securing  these  floating  breakwaters,  of  any  kind,  the 
mode  of  anchoring  or  mooring  would  be  of  primary  im- 
portance. 

Where  the  ground  was  hard  and  the  construction  of 
moderate  size,  heavy  stones  or  concrete  blocks  should  be 
used,  to  which  to  attach  the  mooring  chains  by  a  ring,  or 
the  customary  heavy  cast-iron  mooring  anchors  could  be 
employed. 

Where  the  ground  was  of  a  muddy  character  I  would 
suggest  the  use  of  heavy  cast-iron  anchors  with  a  screw 
flange — something  in  form  like  a  large  screw-nail  ;  these 
to  be  screwed  into  position  by  means  of  a  long  powerful 
iron-shod  screw-pole  with  cross-bars,  the  mooring  chain 
passing  up  the  pole  and  retaining  it  in  position  until  the 
screw  was  home. 

In  the  case  of  more  important  floating  structures  it 
might  be  necessary  to  erect  a  few  anchoring  towers  seaward, 
somewhat  like  miniature  lighthouses  or  beacons,  with  cast- 
iron  finishing  columns.  But  the  advantage  of  the  anchor 
being  placed  where  the  power  of  the  wave  is  least,  points 
to  the  utility  as  moorings  of  large  concrete  blocks  sunk  to 
the  bottom.  And  when  the  moorings  must  be  on  both 
sides,  and  the  strain  is  thus  only  in  one  direction  upon  an 
anchor,  there  need  be  no  difficulty  in  mooring  any  break- 
water sufficiently. 

I. — D.  Moles. 

Where  the  ground  is  suitable  I  do  not  suppose  a  more 
satisfactory  mole  or  jetty  can  be  constructed  than  one  of 
piles,  on  the  old  time-honoured  principle  of  alternate  rows, 
against  and  amongst  which  the  waves  are  broken.     The 
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satisfactory  result  of  such  piles  can  be  seen  any  rough  day 
on  the  leeward  side  of  a  wooden  pier ;  and  now  that  piles 
of  seventy  feet  long  and  upwards  can  be  driven  with 
facility  by  means  of  the  steam  hammer,  the  cost  of  such 
protective  jetties  ought  to  be  very  moderate.  At  the  same 
time  they  could  be  advanced  from  the  shore  wnth  a  rapidity 
which  would  far  outstrip  any  construction  of  stona  A  pile 
of  seventy  feet  long,  with  a  hold  of  thirty  feet  in  the  ground 
and  ten  feet  above  high  water,  allowing  for  eighteen  feet 
rise  and  fall  of  the  tide  at  springs,  would  give  twelve  feet  of 
depth  alongside  at  any  state  of  the  tide.  Several  alternate 
rows  of  eighteen-inch  piles,  bound  together  at  top  so  as  to 
form  supporting  triangles,  would  carry  a  heavy  super- 
structure and  break  a  heavy  sea. 


IL — Sfwreward,    As  direct  and  immediate  breakwaters. 
A.  Breastworks  secured  from  Uftdermimng. 

Where  there  is  a  rocky  foundation  to  spring  from,  a 
solid  bed  is  easily  obtained ;  but  %vith  a  shifting  foundation  of 
gravely  sand,  or  mud  the  difficulty  is  distinct.  The  advan- 
tage of  piles  in  such  a  case  is  unquestionable,  even  if  they 
be  only  driven  in  front  of  a  concrete  foundation.  They  are, 
however,  more  detrimental  than  useful  where  there  is  a  loose 
backing  and  a  stream  of  water,  as  they^thcn  rather  facilitate 
the  carr>'ing  away  of  the  silt,  and  consequent  undermining. 

It  is  observable  that  shore  breastworks  most  frequently 
give  way  through  inattention  to  the  foundation  seaward,  the 
builder  starting  too  far  inshore,  and  too  directly,  in  place 
of  smoothly  causeying  a  slope  up  to  the  true  foundation,  so 
as  to  make  a  rise  of  one  foot  in  two  at  the  most,  of  sufficient 
height  to  break  the  force  of  the  waves. 


I ' 
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If  the  top  of  the  water  travels  much  faster  than  the 
bottom  a  line  of  dangerous  breakers  are  formed,  but  if  the 
bottom  meets  no  serious  obstruction  and  consequent  friction, 
the  whole  body  of  water  is  led  smoothly  up  an  inclined 
pathway,  to  expend  its  force  in  a  struggle  with  g^vitation, 
in  place  of  being  flung  bodily  against  the  stonework. 


II.— B.  Breastworks  to  stand  the  shock  of  breakers. 

The  advantage  of  well-made  concrete  in  building  shore- 
ward breakwaters  is  evident  from  the  smoothness  of  the 
face  it  may  be  made  to  present  to  the  waves.  If  these  find 
the  smallest  inlet  they  gradually  increase  its  size,  until  the 
friction  of  particles  causes  a  serious  denudation  to  take  place 
and  rapid  weakening  of  the  structure. 

There  are  many  systems  of  interlocking  masonry  em- 
ployed, from  those  used  in  the  Eddystone  Lighthouse,  to 
the  rows  of  contiguous  columns  with  the  intervening  spaces 
built  up.  Their  comparative  advantages  are  matters  of 
opinion ;  but  that  the  strength  and  value  of  circular 
erections  is  great  admits  of  no  question,  even  when  formed 
of  comparatively  weak  materials. 

A  tidal  harbour  on  a  muddy,  sandy,  or  gravelly  coast 
can  be  protected  by  means  of  a  very  simple  breakwater, 
which  I  have  found  capable  of  withstanding  the  heaviest  seas 
of  these  recent  winters,  when  more  substantial  breakwaters 
in  the  vicinity  were  swept  away.  This  consisted  of  a  circle 
!  formed  of  a  number  of  young  trees  used  as  stakes,  and 

[■  driven  a  few  feet  into  the  ground  at  lowest  water  of  springs. 

1  The  whole  was  then  wattled  well  together  so  as  to  form  a 

j'i  sort  of  gabion.     Into  this  a  few  boat-loads  of  stones  were 

•  ■  tumbled,  and  as  the  stakes  were  driven  at  a  slight  angle 

inward,  it  became  a  huge  basket  or  gabion,  with  five  or  six 
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feet  of  mud  or  sand,  and  a  foot  or  two  of  stones  on  top. 
The  waves  are  dissipated  among  the  basketwork  without 
seriously  incommoding  it ;  and  some  that  we  erected  of  20 
feet  diameter  have  stood  the  severe  gales  of  the  last  three 
winters  in  an  exposed  situation  on  a  western  sea  loch, 
uninjured. 

A  waved  line  of  such  erections,  raised  at  a  cost  oi  £^ 
each,  would  thoroughly  protect  a  large  area. 


II. — C  Breastworks,  to  prevent  the  removal  of  the  coping. 

Nothing  so  frequently  happens  to  a  shoreward  breast 
as  to  have  the  coping  carried  off  during  some  higher  and 
more  violent  rush  of  water  than  usual.  Arrangements 
must  not  only  be  made  to  carry  the  attacking  water  up 
a  slope  to  the  summit,  but  also  for  receiving  it  properly 
when  it  reaches  higher  than  usual 

The  consequence  of  the  lack  of  such  preparation  is,  that  a 
heavy  gale  and  high  tide  throws  hundreds  of  tons,  perhaps, 
over  the  top,  to  be  sucked  back,  or  to  rush  back  with  such 
violence  as  to  carry  the  coping,  and  perhaps  a  slice  of  the 
wall  along  with  it  By  gradually  curving  the  stonework 
outwards  from  the  furthest  point,  the  wave  is  curled  back 
upon  itself  when  it  reaches  the  top,  in  place  of  being 
thrown  over  the  breast 


III. — S HOREWARD.     As  eventual  breakwaters. 

A.  To  be  filled  up  and  completed  by  the  sea  itself. 

There  is  frequently  considerable  difficulty  presented  by 
shifting  gravel  beds  on  the  foreshores,  the  sea  driving  them 
hither  and  thither,  often  to  the  destruction  of  neighbouring 
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land  and  the  removal  of  landmarks,  as  well  as  to  the  fill 
up  of  waterways.    This  can  occasionally  be  met  by  drii 
a  few  rows  of  stakes  deeper  and  deeper  as   you 
seaward.     The  sea  soon  throws  up  the  gravel  so  as 
up  the  spaces  between  the  rows,  making  solid  grave] 
which  are  themselves  sufficient  to  stay  the  progress  of 
shifting  stones* 

But  if  when  the  beds  arc  completed  by  the  sea,  a  few 
boat-loads  of  common  mussels^  Mytilus  edulis^  are  thrown 
on  the  seaward  banks,  they  will  within  twenty-four  hoitfft 
securely  anchor  themselves,  and  bind  together  the  wl 
bed  into  one  solid  immovable  bank.  Even  the  most 
sands  are  secured  in  this  fashion*  and  the  heavy  gales  of  ( 
last  season,  which  have  been  washing  away  the  sandy  gravrf 
banks  in  our  vicinity,  have  not  disturbed  the  mussel* 
covered  portion.  On  the  great  shifting,  muddy,  and 
bay  of  Lochindaal,  in  Islay,  mussels  may  be  seen 
pyramids  securely  anchored,  fixing  the  only  reliable 
of  the  sea  bottom,  and  securing  the  settlement  of  the  saiid 
about  them. 

And  when  upon  this  subject  of  the  great  utility  M 
mussels  as  a  binder  for  shifting  ground,  we  desire  to  efl 
attention  to  their  importance  as  a  means  of  keepif^ 
enemies,  such  as  the  teredos,  at  bay.  When  these 
borers  are  troublesome,  and  the  sea  not  too  violent,  a 
tiful  crop  of  mussels  would  keep  them  greatly  at  a  dist 
spreading  over  the  stonework  or  woodwork  that 
otherwise  be  attacked  by  the  teredos.  Where  wooden 
piers  are  the  objects  to  be  protected,  the  mussels  can  be 
hung  around  them  in  old  nets  until  they  attach  themselves. 
when  they  will  rapidly  spread.  Where  stone  breasts  are  I 
be  protected,  the  mussels  have  only  to  be  thrown  dowi 
the  bottom  before  February,  when  they  throw  spat,  and 


of^ 
grave! 
utussel' 
d  san^ 

porti^ 


stanjP 


THE  FORCE  OF   THE  SEA, 


543 


will  soon  cover  the  walls  as  high  up  as  they  can  manage 
to  exist.  They  will  then  not  only  keep  other  dangerous 
life  at  a  distance,  but  offer  an  important  protection  of  them- 
selves  to  the  action  of  the  waves. 

The  use  of  natural  assistants  is  too  frequently  neglected 
when  difficulties  arise»  and  the  shifting  mud  of  many 
shallow  bays  can  be  readily  fixed  by  planting  Zostera 
marina.  Bays  over  which  it  is  impossible  to  walk  at  low 
water  of  spring  tides,  owing  to  sinking  up  to  the  thighs  \n 
soft  mud,  yet  grow  this  sea  grass  plentifully,  and  so  preserve 
the  stability  of  their  muddy  bottoms. 


I 


III. — R  Shoreward  breastworks,  to  be  gradually  extmded 
and  completed  by  man. 

On  many  parts  of  our  coast  the  fishermen  are  obliged  to 
procure  stone  ballast  every  time  they  go  to  sea,  and  on 
their  return  this  is  thrown  overboard^  frequently  in  a  most 
careless  and  detrimental  manner,  in  order  that  their  open 
boats  may  be  beached*  By  a  little  combination  and  at 
trifling  cost  a  small  mole  to  act  as  a  breakwater  could  be 
marked  off,  by  sinking  large  gabions  full  of  gravel,  with  a 
twenty-foot  J^oung  birch  tree  fixed  in  the  centre*  These 
rods  should  be  fined  away  so  as  to  offer  little  resistance  to 
the  sea,  and  when  this  is  done  they  will  stand  the  rush  of  a 
hea\y  sea  for  a  lengthened  period,  as  I  have  often  been 
surprised  to  find. 

The  ground  being  thus  marked  off,  the  men  on  their 
return  from  the  fishing  grounds  should  be  obliged  to  empty 
their  ballast  within  these  bounds;  and  in  an  industrious 
fishing  quarter  it  would  take  but  a  short  time  before  the 
mole  would  rise  sufficiently  high  to  give  most  useful  pro- 
tectioru    The  use  of  horse-mussels  seaward,  and  as  it  nears 
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the  surface,  would  bind  it  effectually,  and  form  an  artifids 
protecting  reef  of  a  natural  character.  During  the  con 
struction  of  the  Plymouth  breakwater,  vessels  took  shelte 
behind  it  so  soon  as  a  portion  began  to  appear  at  \o\ 
water. 

I  have  by  no  means  sought  to  exhaust  a  great  and  im 
portant  subject,  but  merely  to  add  my  suggestions  to  th< 
general  fund  of  information,  looking  mainly  to  supplying 
such  hints  as  would  enable  a  fishing  community,  that  wa: 
really  in  earnest,  to  protect  its  own  boats  or  render  valuabh 
personal  services  to  the  Government,  or  those  landowner 
who  might  initiate  the  undertaking,  and  point  out  the  besi 
means  of  conducting  it 

By  simple  means,  local  enterprise,  and  the  use  of  natural 
assistants,  much  might  be  done  to  render  a  recurrence  ol 
the  fearful  disasters  of  recent  years  impossible,  or  at  least 
improbable,  to  ordinary  human  foresight 

The  depths  or  breadths  of  such  floating  breakwaters  are  o< 
necessity  merely  approximate,  and  entirely  dependent  upon 
the  position  of  the  coast  to  be  protected.  If  during  great 
storms  in  the  Atlantic  the  lengths  of  the  waves  are  some- 
times 600  feet,  and  the  depth  of  disturbance  is  equal  to  the 
length  of  the  wave,  a  coast  exposed  at  any  time  to  such  a 
wave  could  not  be  protected  by  100  yards  of  network.  But 
such  a  wave  would  require  100  fathoms  of  depth,  and  could 
not  retain  its  length  within  the  100  fathom  line  ;  so  that  in 
all  probability  the  longest  wave  that  could  reach  our  shores 
would  be  broken  by  100  yards  of  wire  netting. 

In  the  shallow  German  Ocean,  of  an  average  depth  of 
600  feet,  the  length  of  the  wave  is  not  so  serious  as  its  rapid 
rise  and  turbulence,  and  I  bclicye  50  yards  of  netting  would 
break  the  force  of  its  ordinary  storms. 
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Branchiae,  8 

Breakwaters,  difficulties  attending  their  construction,  527  ;  success  of  Ply- 
mouth break-water,  528  ;  seaward  breakwaters  :  suggestions  as  to  use  of 
horse-mussels  and  fnd  for  fixing  breakwaters  formed  of  loose  stones,  529  ; 
proposed  simplification  of  construction  of  breakwaters  formed  of  concrete 
blocks,  530 ;  floating  breakwaters,  531-537  ;  use  of  oil  for  breaking  the 
force  of  waves,  537 ;  mooring  anchors  for  floating  breakwaters,  538 ; 
moles,  538 ;  shoreward  breakwaters :  breastworks  secured  from  under- 
mining, 539 ;  breastworks  to  stand  the  shock  of  breakers,  540 ;  breast- 
works to  prevent  the  removal  of  the  coping,  541  ;  eventual  breakwaters 
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to  be  filled  up  and  completed  by  the  sea  itself,  541  ;  use  of  mussels  for 
binding  together  the  materials  composing  such  breakwaters,  542  ;  and 
for  preventing  destruction  of  wooden  piles  by  the  teredo,  542  ;  breast- 
works to  be  gradually  extended  and  completed  by  man,  543 

Brill  or  brett,  anatomical  details  of  the  family  (230)  and  genus  to  which  it 
I  belongs,  238;  geographical  distribution,  250;  habits,  250;  food,   251 ; 

spawning,  251  ;  size  attained  by  this  fish,  251 ;  modes  of  capture,  251  ; 
quality  of  flesh,  251  ;  commercial  value  :  names  given  to  it,  252  ;  general 
description,  253 

Bnrdett-Coutts,  Baroness,  her  attempt  to  establish  a  fish-market  at  Bethnal 
Green,  79,  459 

Cat-fish,  anatomical  details  of  the  genus  to  which  it  belongs,  152  ;  geo- 
graphical distribution,  153;  habits,  153;  food,  153;  spawning,  154; 
modes  of  capture,  154;  quality  of  flesh,  154;  commercial  value,  154; 
names  given  to  this  fish,  155  ;  general  description,  155 

*•  Claspers,"  20 

Coal-fish,  anatomical  details  of  the  family  lind  genus  to  which  it  belongs,  167, 
168  ;  geographical  distribution,  203  ;  habits,  203 ;  food,  204  ;  spawning, 
204 ;  size  attained  by  this  fish,  204 ;  modes  of  capture,  205  ;  quality  of 
flesh,  205  ;  commercial  value,  205  ;  behaviour  in  confinement,  206 ; 
names  given  to  this  fish,  206  ;  general  description,  206  ;  modes  of  fishing 
in  Boston  Bay,  Mass.,  for  coal-fish  (there  called  pollack),  207 

Cod-fish,  anatomical  details  of  the  family  and  genus  to  whom  they  belong, 
167,  168;  geographical  distribution,  l68,|i69;  habits,  169,  170  ;  food, 
171 ;  spawning,  172  ;  development  of  the  fry  after  hatching  of  the  eggs, 
173 ;  size  attained  by  full-grown  fish,  175  ;  modes  of  capture,  175-179  ; 
site  of  the  principal  English  fishing-ground,  178;  quality  of  flesh,  179, 
180 ;  commercial  value,  180,  181  ;  diseases  to  which  the  fish  is  liable, 
181  ;  its  enemies,  181,  182  ;  behaviour  in  confinement,  183-185  ;  its 
ability  to  live  in  fresh  water,  185,  186  ;  names  given  to  this  fish,  186-1SS  ; 
general  description,  188 

Columella,  his  treatise  on  the  management  of  piscinse,  50-58 

Columbia  Market,  79  ;  reason  of  its  failure,  459 

Conger-eel,  anatomical  details  of  the  family  and  genus  to  which  it  belongs, 
395  ;  geographical  distribution,  396 ;  habits,  396-398 ;  food,  398 ; 
spawning  :  recent  discoveries  in  reference  thereto,  399-404  ;  Leptocephali, 
404-406  ;  modes  of  capture,  406,  407  ;  quality  of  flesh,  407-409  ;  com- 
mercial value,  409 ;  names  given  to  this  fish,  409 ;  general  descriptioQ, 
409 

Conveyance  of  fish  to  market,  advantages  to  be  derived  from  a  more  general 
use  of  steam  fishing  vessels,  432,  433  ;  steam  carriers,  436-446  ;  convey- 
ance by  rail,  4^6-453  ;  advantages  to  be  derived  from  use  of  refrigerating 
vans,  453-456 

Costermongers,  their  importance  as  customers  at  fish*markets,  461 

Craig-fluke,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs, 
260 ;  geographical  distribution,  272  ;  habits,  272  ;  food,  273  ;  spawning, 
273  ;  sise  attained  by  it,  273 ;  mode  of  capture,  273  ;  quality  of  flesh. 
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273  ;   commercial  vaJae,    274  ;   names  given  to  ttis  fkh,   274  ;  generd 

description  J  274 
Ctenoid  scaJes,  5 
Cycloid  scales,  5 

Dab,  common,  anatomical  details  of  the  family  (230)  and  genus  to  which  it 

belongs,  260  ;   geographical  distritjution,  375  ;  habits,  276  ;  food,  276 

spawning,  276 ;  sire  attained  by  it,  277  ;  modes  of  capture,  277  ;  quality 

of  flesh,  277  ;    commercial  value,  277 ;   names  given  to  this  fish,  277  ; 

general  descripiion,  278 
Dandy-line,  mode  of  using  it  described,  348 
Davy,  Dr.  John,  his  researchej;  as  to  the  va^luc  of  fiih  as  an  article  of  diet» 

41-4S 
Digestive  organs,  17 
Dory  or  Doree,  anatomical  dctiils  of  the  genus  to  which  it  belongs,   146  \ 

geographical  distribution,  146  ;  habits,  147  ;  food,  147  ;  spawning,  I48 ; 

size  attained  by  it,  14S ;  modes  of  capture,  14S  ;  quality  of  flesh,   I48 ; 

commercial  value,  148  ;  classiod  allusions  and  names,  148-150 ;  general 

description,  151 
Drift-net,  mode  of  using  it,  339-344  ;  fish  usually  caught  by  means  of  this  net, 

420 ;  a  large  mesh  recommended,  420  ;  restrictions  of  its  use  not  needed, 

424 

Eggs  of  fish.     Sec  Ova. 

Eyes  of  fi*h,  their  position  in  Tarious  species,  10,  ii  ;  changes  of  position  m 
flat  Hshes  at  different  stages  of  development,  11-14 

Farrjngdon  market,  460 

Fins,  names  given  to  fins  in  different  parts  of  the  body,  6  ;  their  uses^  7 
Fifth  markets,  inferiority  of  existing  markets,  456  ;  opinions  for  and  ajjfainst 
the  establishment  of  more  than  one  market  in  large  towns,  456  ;  proposed 
depfiu  for  reception  of  fish  and  its  distribution  to  various  markets,  457  j 
conditions  necessary  to  secure  success  of  such  depots,  457  ;  suggestions 
for  establishment  of  markets  for  sale  of  particular  kinds  of  fish  in  different 
localities,  458,  459  ;  quantity  of  fish  brouirht  to  London  iu  1881,459  ; 
wholesale  prices  realised,  459 ;  failure  of  Columbia  market,  459  ;  Great 
Eastern  Railway  market,  460  ;  necessity  of  direct  railway  communication 
with  market,  460  ;  inconvenience  felt  at  Billingsgate  from  want  of  com- 
munication, 460  ;  necessity  of  securing  good  approaches  to  markcU,  460  ; 
Farringdon  market,  460  poinu  to  be  considered  in  determining  the 
positions  of  markets,  460  ;  importance  of  costermongers  as  customers, 

461  ;  importance  of  affording  facilities  for  the  purchase  of  fish  by  the 
general  pabUc,  462  ;  distribution  of  fish  to  consumer  largely  dependent 
upon  facilities  for  sale  afforded  by  markets,  467  ;  present  difference 
between  wholesale  and  retail  price  of  fish,  462  ;  points  to  be  considered 
in  construction  of  markets,  462,  463  ;  vindergTOund  cellars  objectionable, 

462  ;  need  for  ice-bouse  and  curing-houses  in  connection  with  market, 

463  ;  desirability  of  provision  for  cold  storage  of  fish,  465*465  ;  scheme 
for  a  central  tish  market  for  London,  471-479 
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Fish,  a  class  of  vertebrate  animals,  4 ;  form  of  body,  4 ;  various  kinds  of 
scales,  4,  5 ;  lateral  line,  5 ;  fins,  their  positions'  and  uses,  6,  7  ;  giU 
covers  or  opercula,  7  ;  gill  opening,  7 ;  branchiost^;als,  7  ;  gills  or 
branchiae,  8  ;  gill  rakers,  8 ;  pseado  branchiae,  8 ;  degrees  of  respiimtion 
in  fish,  9  ;  comparative  tenacity  of  life  in  different  kinds  of  fish,  9,  10 ; 
organs  of  vision,  10  ;  eyes  of  flat  fishes,  1 1-14  ;  organs  of  hearing,  14  ; 
of  touch,  15  ;  of  smell,  16  ;  of  taste,  16  ;  teeth,  16  ;  digestive  or]gans,  17  ; 
growth  of  fish,  18 ;  intestinal  tract,  19 ;  pyloric  appendages,  19  ;  air- 
bladder,  20 ;  sexes  and  modes  of  reproduction,  20 ;  forms  and  size  of 
eggs,  21  ;  their  impregnation,  22 ;  mode  of  deposition  of  eggs,  24-30 ; 
development  of  the  eggs,  30-32 ;  natural  enemies  of  sea  fishes,  32-35 ; 
their  food,  35-40 ;  food  localities,  36 ;  value  of  fish  as  food,  41-44 ;  >^ 
medicinal  value  in  scrofiilous  diseases,  45-47 ;  causes  which  affect  the 
quality  of  the  flesh  of  fish  as  an  article  of  diet,  48 ;  practicability  of 
artificial  cultivation  discussed,  49  ;  pis(^nilture  by  the  Romans,  50-58  ; 
artificial  propagation  of  sea  fishes,  58-67 ;  practicability  of  keeping  &ea 
fish  in  water  partially  or  wholly  fresh,  68,  69  ;  discussion  on  the  possibility 
of  diminishing  stock  of  fish  by  reason  of  improvements  in  modes  of  fish- 
ing* 70-76  ;  causes  of  the  present  high  price  of  fish,  76-82  ;  necessity  for 
a  more  energetic  prosecution  of  the  fisheries,  80-82  ;  need  of  researches, 
under  Government  control,  into  the  natural  history  of  sea  fishes,  82 ; 
various  species  described,  82-416  ;  modes  of  catching  fish  generally 
adopted,  420-424 

Fishing  conmiission  of  1863,  reports  against  interference  with  trawling,  26 

Flat  fish,  change  in  position  of  eyes  at  different  stages  of  development,  11-14  ; 
colourition  of  the  fish  on  one  side  only,  14 

Flounder,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs, 
260  ;  geographical  distribution,  278  ;  habits,  279 ;  food,  279  ;  spawning, 
279  ;  size  attained  by  it,  279  ;  modes  of  capture,  279  ;  quality  of  flesh, 
280 ;  commercial  value,  280 ;  names  given  to  this  fish,  280  ;  general 
description,  281 

Fluke,  another  name  for  the  flounder,  278-281 

Ganoid  scales,  5 

Gill  covers,  7 
„    opening,  7 

Gills  or  branchiae,  8 

Gill  rakers,  8 

Great  Eastern  Railway  Fish  Market,  Bishopsgate,  opposition  to  it  by  the 
authorities  of  the  city  of  London,  460 

Grimsby,  use  of  floating  boxes  for  preservation  of  fish  alive,  50 

Growth  of  fish,  18 

Gurnards,  anatomical  details,  104  ;  habitat,  104  ;  red  gurnard  :  geographical 
distribution,  105  ;  habits,  105  ;  food,  105  ;  spawning,  105  ;  sixe  attaineti 
by  it,  106 ;  modes  of  capture,  106  ;  quality  of  flesh,  107  ;  commercial 
value,  107  ;  behaviour  in  confinement,  107  ;  classical  allusions  to  this 
fish,  107 ;  general  description,  107 ;  sapphirine  gurnard  :  geographical 
distributiun,  109;  habits,  no;  spawning,  no;  size  attained  by  it,  110; 
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modes  of  capture^  no;  quiLLity  of  fiesh,  itl  ;  commercial  value,  lii  ; 
behaviour  in  coniincment,  in  ;  names  given  to  this  fisli,  in  ;  general 
description,  in  ;  grey  gurnard  :  geograpbical  distribution,  112  ;  habits, 
112;  food,  113;  spawnlngf  IIJ  ;  size  attained  by  it,  113;  modes  of 
capture,  113  ;  quality  of  flesh,  113  ;  commercial  value,  114  ;  names  given 
to  this  fish,  114;  general  description,  114;  Bloch's  gnmard,  114;  piper 
gurnard:  geographical  distribution,  ii^%  habits^  116;  food,  116; 
spawning,  116  ;  size  attained  by  it,  1 16  ;  mode  of  capture,  116  ;  quality 
offle^b,  1 16  ;  commercial  value,  n6  ;  general  description,  n6  ;  names 
given  to  this  fish,  117;  other  varieties  of  gurnard,  117 


Iir\DDOCK«  anatomical  details  of  family  and  genus  to  which  it  belongs, 
167,  16S  ;  geographical  distribution,  189;  habits,  1S9,  190;  food,  190, 
191  ;  spawning,  I92  ;  size  attained  by  full-grown  fish,  192  ;  modes  of 
capture,  192  ;  cjuaJity  of  ficsh,  193  ;  modes  of  cure,  193  ;  commercial 
value,  194;  names  given  to  ibis  fish,  194,  195  \  general  dcscripLton,  195 

Hake,  anatomical  details  of  the  family  (167)  and  genus  to  which  it  belongs, 
214  ;  geographical  distribution,  214;  habits,  215  ;  food,  216  ;  spawning, 
217  ;  size  attained  by  this  fish,  21 7 ;  modes  of  capture,  217  ;  quality  of 
flesh,  2t8;  commercial  value,  2tS ;  names  given  to  it,  218;  general 
description,  219 

Hearing,  organs  of,  tn  fish,  14 

Hermaphroditism,  instances  very  rare  in  fish,  20 

Herring,  anatomical  details  of  the  family  and  genus  to  which  it  belongs,  294, 
295  ;  geogniphical  distribution,  296;  habits,  296-321  ;  food,  321-330 ; 
spawning,  33CH33S  ;  size  attained  by  this  fish,  337  ;  modes  of  capture, 
339-349  ;  quality  of  flesh,  349 ;  commercial  value,  350-352  ;  modes  of 
ctire,  352-356 ;  names  given  to  this  fish  when  in  its  natural  condition, 
35^'  357;  M»d  cured,  357,  358;  mode  of  counting  herring,  358,  359; 
provincial  names,  359  ;  whitebait,  360-363  ;  comparison  of  the  herring 
and  the  sprat,  363-366 ;  enemies  of  the  herring,  366-371 ;  sicknesses  to 
which  it  b  subject,  367,  371  ;  its  terror  of  the  seine-net,  369  ;  its  inability 
to  live  long  out  of  the  water,  371  ;  general  description,  372 

Holdsworth,  Mr,  E.  W,  H.,  his  description  of  the  mode  of  using  the  drift-net, 
339-344  ;  the  seine-net,  344-347 

Holibut,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs, 
232  ;  geographical  distribution,  232  j  habits,  233 ;  food,  234 ;  spawning, 
234 ;  size  attained  by  this  fish,  234  ;  modes  of  capture,  235  ;  quality  of 
flesh,  235  ;  commercial  valuei  236  ;  names  given  to  it,  236  ;  general 
description,  237 
_         Horse  Mackerel,  geographical  distribution,  142  ;  habits,  142,  143  ;  food,  143  ; 

■  spawning,  143  ;  modes  of  capture,  144;  quality  of  fle^,  144;  commercial 

■  value,  144  ;  names  given  to  this  fish,  144  ;  general  description,  145 

I         lHTICSTI?< 

■  John  Do 


Ihticstixal  tract,  19 


John  Dory.    See  D9fy. 
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Kettle-net,  how  used,  422  ;  objections  to  its  use,  423 ;  its  prohibition 
advocated,  424 

Lateral  line,  definition  of  the  term,  5 

Lemon-dab,  another  name  for  the  smear-dab,  268-271 

Lemon-sole,  291 

Leptocepbali,  404-406 

Line-fishing,  423  ;  valne  of  the  mussel  as  bait,  424 

Ling,  anatomical  details  of  the  hmily  (167)  and  genns  to  which  it  belongs, 
220 ;  geographical  distribution,  220;  habits,  221  ;  food,  221  ;  spawning, 
222  ;  size  attained  by  this  fish,  222  ;  modes  of  capture,  223  ;  quality  of 
flesh,  224 ;  commercial  value,  224 ;  names  given  to  it,  225  ;  general 
description,  225 

London,  fish  market  for,  471  ;  importance  to  London  of  a  central  wholesale 
market,  475  ;  conditions  to  be  satisfied  in  the  selection  of  a  site  for  such 
a  market,  476-479  ;  estimated  cost  of  carrying  out  schemes  for  improve- 
ment of  approaches  to  Billingsgate,  480  ;  inadequacy  of  accommodatioo 
at  Billingsgate  for  a  wholesale  market,  481-483;  scheme  for  a  whole- 
sale market  on  the  Surrey  side  of  the  Thames  near  Charing  Cross,  484- 
516  ;  proposal  to  incorporate  a  retail  market  with  the  proposed  wholesale 
market,  511 ;  financial  details  of  the  scheme,  516-524 

Mackerel,  anatomical  details,  122,  123  ;  characteristics  of  the  family,  123 ; 
.  geographical    distribution,     123,    124 ;    habits,    124-127 ;    food,     127 ; 

spawning,  128  ;  growth,  129 ;  size  attained  by  it,  129 ;  modes  of  capture* 

129  ;  quality  of  flesh,   130 ;  commercial  value,   131-133  ;    behaviour  in 

confinement,   133,  134 ;  their  enemies,   134-137 ;  classical   allusions  to 

this  fish,  137-140 ;  general  description,  140 
Mackerel,  Spanish,  141 

„         Horse,  geographical  distribution,  142  ;  habits,  142,  143  ;  food,  143  ; 

spawning,  143  ;  size  attained  by  it,  144  ;  modes  of  capture,  144  ;  quality 

of  flesh,  144 ;  commercial  value,  144 ;  names  given  to  this   fish,   144 ; 

general  description,  145 
Malacopterygian  fishes,  6 

Medusae,  their  association  with  young  fishes,  210 
Megrim,  another  name  for  the  sail-fluke,  254-260 
Mullets,  grey,  anatomical  details  of  the  family  and  genus  to  which  it  belongs, 

156;  geographical  distribution,    157  ;  habits,   157,  158;  food,  159-161  ; 

spawning,   161  ;  size  attained  by  it,  161  ;  modes  of  capture,   161,   162  ; 

quality  of  flesh,  162  ;  behaviour  in  confinement,  162  ;  its  ability  to  exist  in 

water  partially  fresh,    163 ;    classical  allusions  and  names,    163-165 ; 

general  description,  165 
Mullets,  grey,  thin-lipped,  geographical  distribution,  166  ;  time  of  spawning, 

167 
Mullet,  red,  anatomical  details,  87  ;  various  European  mulleU,  probably  of  one 

species,  88  ;  geographical  distribution,  88  ;  general  habits,  89  ;  food,  89 ; 

spawning,  90 ;  size  attained  by  it,  90 ;  modes  of  capture,  90 ;  quality  of 

flesh,  91  ;  do  not  thrive  in  confmcment,  92  ;  classical  allusions  to  this 

fish,  92-94 ;  general  debcription,  94 
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Mu&se]»  its  value  as  bait  in  line-fishing,  424 ;  its  comparative  scarcity,  424 ; 
its  vidtie  of  binding  together  brenk waters  constructed  of  loose  materials, 
529,  542  ;  and  for  protecting  wooden  piles  from  ihc  teredo,  541 

Nets»  descriptions  of  net  in  general  asc>  420-423 ;  necessity  of  some  limita- 
tion as  to  minimum  size  of  mesh,  424 ;  suggested  restriclionis  of  the  use 
of  certain  kinds  of  nets,  424 

**  Old  Wife,"  a  munc  given  to  the  sea-bream,  96,  97 

Opercula,  7 

Ova,  20  ;  forms  of  eggs,  21  ;  their  size,  21  ;  mode  of  impregnation,  22-24; 

of  deposition,  24-30  ;  researches  of  Professor  G.  O.  Sars  in  regard  to 

deposition  of  t^gs,  26  ;  prevalence  of  tfrroneous  notions  on  this  point,  26  ; 

conditions   necessary   to   insure  impregnation,    27 ;   iloating   eggs,  2S ; 

ground  eggs,  29  ;  development  of  eggs,  30-32 


Pandoela,  geo^aphical  distribution,  102  ;  geneml  habits,  102  ;  food,  ro2  ; 
spawning,  I0t2  j  modes  of  capture,  102  ;  quality  of  food,  102  ;  commercial 
value,  103  ;  classical  allusions  to  this  fish,  J03  ;  general  description,  103 

Pilchard,  anaioniical  details  of  the  family  and  genus  to  which  it  belongs,  294, 
295  ;  geographical  distribution,  382  ;  habits,  383-385  ;  food,  387  ;  size 
attained  by  this  fish,  388 ;  modes  of  capture,  388-390 ;  quality  of  flesh, 
390;  ** marinated**  pilchards,  391;  commercial  value,  391,  392;  mode 
of  curing  pilchards  as  *'  fiimados,*'  392  j  value  of  pilchard  oil,  393  ;  cure 
of  pilchards  as  sardines,  393  ;  names  given  to  this  fish,  393  ;  general 
description,  394 

Piper  gurnard.     See  Gurnards^ 

Piscinse,  treatise  by  Columella  on  their  management,  50-58 

Plaice,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs, 
260;  geographical  distribution,  261  ;  habits,  261;  food,  262-264; 
spawning,  264  ;  size  attained  by  this  Bsh,  265  ;  modes  of  capture,  265  * 
quality  of  flesh,  266  ;  commercial  value,  266 ;  luunei  given  to  it,  267 ; 
general  description,  267 

Pole,  another  name  for  the  craig-fluke,  271-27$ 

Pollack  or  whitiog-poUack,  anatomical  details  of  the  family  and  genus  to 
which  it  belongs,  167,  j68  ;  geographical  distribution,  208  ;  habits,  209- 
ail  ;  food,  211  ;  spawning,  211  ;  size  attained  by  thi^  fish,  212;  mode 
of  capture,  312  j  quality  of  flesh,  212  ;  commercial  value,  2135  names 
given  to  it,  213  ;  general  description,  213 

Poor  cod,  or  power  cod,  199 

Pout,  anatomical  details  of  the  family  and  genus  to  which  it  belongs,  167, 
168  ;  geographical  distribution,  196  ;  habits,  196,  197  ;  food,  197 ; 
spAwning,  197  ;  siie  attained  by  it,  197  ;  modes  of  capture,  197,  19S  . 
quality  of  fiesh,  198  ;  commercial  value,  198  \  behaviour  in  conflnemetit, 
19S  ;  names  given  to  this  fish^  S98,  199 ;  geneial  description,  199 

Pseud  o  branchiae,  8 

Pyloric  appendages,  19 


Qum,  John,  the  actor,  his  partialiiy  to  the  Joha  Doiy»  150  :  nn  nr 
connection  therewith,  150 


Railway  Companies^  carnage  of  fish  by^,  high  rates  charged  hf  cbciB,  446- 
448  ;  difference  of  rate  for  "  prime  "  and  **  offal  "  fish,  447  ;  rednctiiNi  of 
rates  possible,  449  ;  cost  of  carriage  for  long  and  short  distanceii  449 ; 
difference  of  charges  by  various  companies,  450  ;  lowest  existtn^  me, 
451  ;  poi^ible  effect  of  low  rates  on  price  of  fish,  451  ;  compaimsive  cail 
of  carriage  by  rail  and  by  steam  carrier^  439,  451  ;  rcductioB  of  qautUtty 
of  marketable  fish  caused  by  high  rates  of  carriage,  452  ;  coraplainla  of 
rough  handlings  delay,  use  of  dirty  trucks^  &c.,  452  ;  special  Ittoda  of 
trucks  used  for  conveyance  of  fish,  453;  advantages  to  be  deriivi 
from  the  nse  of  refrigerating  vans,  4S3-456  ;  quantity  of  fish  caniel 
by  rail  in  iSSi,  466 ;  table  of  railway  rates,  46S  ;  questjoo  of  rAles  a 
difficult  one^  467  ;  necessity  for  improvement  of  vans  used  foe  CMgtju^ 
fish,  467 

Refrigerating  apparatus,  economy  of  working  at  sea  by  means  of  vamduMrngf  d 
siam  fishing  vessel,  430 

Refrigerating  vans  for  conveyance  of  fish,  advantages  to  tie  derived  froai  tMr 
use,  453  ;  their  cost  as  compared  with  ordinary  vans,  454 1  lieacriptiaa  if 
a  van  esthibited  at  Kilbum  in  1879,  454^  455 

Reproduction!  organs  of,  in  Bsh,  20 

Respiratory  organs  in  fishes,  8,  9 

SAlL-FLUKEf  anatomical  details  of  the  family  (230)  and  genus  to  wittch  if 
belongs,  254 ;  geographical  distribution,  254  ;  habits,  255  5  food«  257 ; 
spawning,  257  ;  si^  attained  by  it,  257  ;  modes  of  capture,  257  ;  <{ma]iiy 
of  desh,  257  ;  commercial  value,  25$  ;  names  givea  to  this  fkli,  a|i| 
general  description,  259 

Sapphirine  gurnard.     See  G$tmards. 

Sars,  Prof.  G.  O.Jhis  discoveries  with  regard  to  the  mode  In  whkli  fialiea* 
are  deposited,  26,  106,  128,  172 ;  his  researches  with  i«speet  to 
history  of  the  cod-fish,  169 

Scales^  names  given  to  various  forms,  5 

Sea-bream,  anatomical  details,  95  ;  general  habits,  96 ;  food,  96  ; 

96  ;  sixe  attained  by  it,  96  ;  modes  of  capture,  97  ;  quality  of  flcdi«  97  ; 
commercial  value,  97  ;  behaviour  in  confinement,  97 ; 
this  fish,  97  J  general  description,  97 

Sea-bream  (common)  anatomical  details,  98  ;  geographical  distfJli«glo^  9ft  ^ 
general  habits,  99  ;  food,  99 ;  spawning,  99 ;  modes  of  cafiCane, 
quality  of  flesh,  too  ;  commercial  value,  too ;  gencftl  de«cfipli(im 

Sea-bream  (Spanish),  tot 

Se^fisheries,  descriptions  of  nets  used,  4JO-423 ;   line  (ishiai^  433  i 
capstans,  424,  434-43^  V  ncce»ity  for  regulations  limiting  sbe  of  1 
nets  and  establishing  cla^e  seaMJiis,  424  ;  steam  f»sUi]||g  vciiela^  4^S" 
advantages  of  steam  carriers,  436-^446  ;  railway  compamet  mtA  the 
charged  by  them  for  carriage  of  fish,  446-453  j  refrigeiatinf  vmna.  45 
improved  fish  markcU,  conditions  necessary  to  be  observed  m 
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themi  456-463  ;  coW  storage  in  fish  markets,  463-465  ;  number  of  vessels 
and  persons  employed  in  Great  Britain  in  the  fishing  industry,  466  ; 
qtiajitity  of  fish  carried  by  rail  in  iSSi,  466  ;  necessity  for  government 
control  of  the  fisheries,  466 

Scan-Tiet,  mode  of  using  it»  344-347 ;  when  and  where  worked,  422  ;  objec- 
tions to  its  ttse»  422  ;  suggested  restrictions,  424 

Scktzawa  Akekio^  his  paper  on  '*  Fish  Culture  in  Japan,"  64 

Sexc!  in  fish,  20 

Shrimp-net,  423  ;  proposal  to  prohibit  its  use  at  certain  seasons,  424 

Sight,  organs  of»  in  fish>  10-14 

Skate,  anatomical  details  of  Che  family  and  genus  to  which  it  belongs,  411  ; 
geographical  distribution,  410;  habits,  411  ;  food,  412;  spawning,  412; 
size  attained  by  this  llsh*  413  ;  modes  of  capture,  413  ;  quality  of  flesh, 
413  ;  commercial  va!ue«  414,  415  ;  names  given  to  this  fish,  415  ;  general 
description,  416 

Smear-dabj  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs, 
260  J  geographical  distribution,  268,  269 ;  habits,  269  ;  food,  269 ; 
spawning,  269  ;  size  attained  by  it,  270  ;  modes  of  capture,  270  ;  quality 
of  the  ficsh,  270 ;  commercial  value,  names  given  to  this  fish,  271  ;  general 
description,  271 

Smell,  organs  of,  in  fish,  1 6 

Sole,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  belongs^ 
281  ;  geographical  distribution,  283  ;  habits,  283  ;  food,  284  ;  spawning, 
286  ;  size  attajncd  by  it,  2S7  ;  modes  of  capture,  287  ;  quality  of  fl^h, 
2SS  ;  commercial  value,  2S9 ;  names  given  to  tliis  fish,  290;  geneial 
description,  291 

Sole,  variegated,  292-294 

Solct,  their  present  high  price,  70  ;  alleged  diminution  of  supply  from  ovcf- 
fishing,  72 ;  the  groundlessness  of  this  assertion,  72 ;  proposed  measures 
for  their  protection  unnecessary,  73-76 ;  caas«  of  the  high  price  of 
soles,  76 

Solonette,  294 

Spanish  mackerel,  141,  142 

Sprat,  compared  with  the  herring,  363-366  ;  anatomical  details  of  the  family 
and  genus  to  which  it  belongs,  364,  365  ;  geographical  distribution,  373  ; 
habits,  373  ;  fo<jd,  374 ;  spav^ing,  375-377  »  siie  attained  by  this  fish, 
377 ;  modes  of  capture,  377  ;  quality  of  flesh,  378  ;  commercial  value, 
378  ;  their  use  for  manure,  379  ;  their  suitabilUy  for  caring  as  sardines, 
3S0  ;  xiames  given  to  this  fish,  381  ;  general  description,  382 

Steam  capstans,  424  j  their  advantages,  434  ;  objects  to  be  secured  in  design* 
ing  them,  434 ;  cost,  435  ;  may  be  used  with  economy  on  steam  fishing 
vessels,  435 

L Steam  fishing  vessels,  their  recent  introduction,  425  ;  not  employed  solely  m 
the  fisheries^  425  ;  their  employment  in  foreign  countries,  426 ;  reasons 
why  they  are  not  more  generally  used  in  the  trade,  426^  427  ;  arguments 
against  their  use,  427,  42S ;  arguments  in  their  favour,  428-430  ;  adapta- 
tion of  machinery  to  work  refrigerating  apparatus,  430 ;  type  of  vessels 
most  suitable,  430-432  ;  their  value  as  a  means  of  speedily  conveying  Bsh 
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caught  to  nrnrket,  432,  433  ;  probable  cost,  433  ;  their  extended 
subject  worthy  of  coasidcrattoiif  467 

Steam  carriers,  for  what  purpose  employed,  436  ;  mode  of  traosfeniiig  tbe 
fish  from  fishing  vessels  to  the  carriers,  436  ;  advantages  derived  firoai 
their  use,  436-439  ;  relative  cost  of  conveyance  of  ii&h  by  this  meuu  as 
comparetl  with  railways,  439,  451 ;  their  possible  employTOcnt  in  cooQiec- 
tion  with  distant  fishing-bounds,  440-442  ;  their  history,  44^  443 ; 
character  of  the  vessels  employed,  443 ;  their  earnings,  444  ;  desga  to 
be  adopted  for  vessels  in  this  trade,  444,  445  ;  advantage  of  proyidsii{ 
tanks  for  ready  transfer  of  fish  from  vessels  to  shore,  445  ;  and  m 
launch  for  transfer  of  fish  from  fishing  vessels  to  carrier,  446 

Swim- bladder,  purpose  served  by  it,  20  ;  absent  in  flat  fishes,  20 


Taste,  organs  of,  in  fish,  16 

Teeth,  in  fish,  names  given  to  various  fofms,  16,   17  ;  their  contfOBtl  ft» 
newal,  I7 

Tenacity  of  life  in  fish,  10,  262 

Thomback,  414 

Tor^k,  anatomical  details  of  the  family  (167)  and  genits  to  whtcli  it 
226 ;    geographical  distribution,    226,   227 ;    habitj^    227 ;    food, 
spawning,  228  ;  size  attained  by  this  fish,  22S ;  modes  of  ai{>tttre^f 
quality  of  flesh,  229  ;  commercial  value,  229 ;  names  given  to 
general  description,  230 

Touch,  organs  of,  in  fish,  15 

Trammel  net,  mode  of  using  it,  423 

Trawling,  objections  made  to  it  on  the  ground  that  it  caused  a.  deaftmctioci  «l 
spawn,  26 

Trawl-net,  a  modem  introductioii,  420 ;  fish  caught  by  mtukt  of  li,  4J0 ;  a 
large  mesh  recommended,  420 ;  temlcncy  of  mesh  to  doi^  when  1 
use,  421  ;  invention  of  a  trawl-net  with  whei.*ls  at  ends  of  bcm»t  < 
necessity  for  some  reitriction  of  iu  use,  424,  425 

Tub 'fish,  a  name  given  to  the  red  and  the  vapph  trine  gurnard,  fOQ 

Turbot,  anatomical  details  of  the  family  (230)  and  genus  to  which  it  beU 
23^  :  geographical  distribution,  239 ;  tmbits,  239 ;  food,  240  ;  spaimi] 
240 ;   growth  and  development.  241  ;  die  attained  by  this  ftsli,  242  , 
modes  of  capture,  242  ;  quality  of  flesh,  244  ;  commercial  valoc,  24JJ 
classical  allusions  and  names,  245-249  ;  general  description,  249 
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Variegated  Sole,  anatomical  details  of  the  family  (230)  and  genu«  lo 
it  belongs,  281  ;  geographical  distribution,  292  ;  habits,  292  ;  food, 
spawning,  293  ;  si^e  attained  by  it,  293 ;  mode  of  capture^  29J 
of  flesh,  293  ;  commercial  value,  293  ;  names  given  to  ihia  Ci&Ka  J9|f~ 

general  description,  294 

W£J£VEit,  Great,  anatomical  details,  117,  tiS;  geographical distributSoti,  i 
habits,  11$,  119 ;  its  abiHcy  to  inflict  poisonous  wounds,  119  ;  food^  j 
spawning,  119  ;  size  attained  by  it,  120  ;  modes  of  capture*  t^o  % 
of  flesh,   t2o  ;  commercial  value,  120;  behaviour  tn  conflneine&t,  tao^ 
general  description,  121  ;  names  given  to  this  ttsh,  121 
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Wcever,  Lesser,  121 

Whiff,  another  name  for  the  sail-fluke,  254-260 

Whitch,  another  name  for  the  craig-fluke,  271-275 

Whiting-pout,  anatomical  details  of  the  family  and  genus  to  which  it  belongs* 
167,  168 ;  geog^phical  distribution,  196  ;  habits,  196,  197  ;  food,  197  ; 
spawning,  197 ;  size  attained  by  it,  197 ;  modes  of  capture,  197,  198  ; 
quality  of  flesh,  198  ;  commercial  value,  198  ;  behaviour  in  confinement, 
198  ;  names  given  to  this  fish,  198,  199  ;  general  description,  199 

Whiting,  anatomical  details  of  the  family  and  genus  to  which  it  belongs,  167, 
168  ;  geographical  distribution,  200 ;  habits,  200 ;  food,  200  ;  spawning, 
200 ;  size  attained  by  it,  201  ;  modes  of  capture,  201  ;  quality  of  flesh, 
201  ;  commercial  value,  202 ;  names  given  to  this  fish,  202';  general 
description,  202 

Whiting-pollack  (see  Pollack)^  167,  168,  208-214 

Whitebait,  360-363  ^ 

Wolf-fish,  anatomical  details  of  the  genus  to  which  it  belongs,    152 ;  geo- 
graphical distribution,    153 ;  habits,    153  ;    food,    153  ;    spawning,   154  ; 
size  attained  by  it,  154 ;  modes  of  capture,  154  ;  quality  of  flesh,  154 
commercial  value,  154;  names  given  to  this  fish,   155  ;  general  descrip- 
tion, 155 


LONDON  : 

PRINTED    BY    WILLIAM    CLOWES    AND    SONS,     LIMITKD, 

STAMFORD  STKBBT  AND  CHARING  CROSS. 


